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1. Introduction 
 
A storm water characterization program was conducted at Terminal 4 (the Facility; Figure 1) to 
evaluate whether storm water and storm water solids may be a potential source for future adverse 
impact to the Willamette River.  The sampling program was initiated in December 2006 and included 
the winter/spring 2007 storm season and the fall 2007/winter 2008 storm season.  Figure 2 presents a 
Facility Plan and the storm drain system and drainage basins are shown on Figure 3.   
 
The storm water evaluation was conducted as required by the Oregon Department of Environmental 
Quality (DEQ), pursuant to the following: 
 

 Terminal 4 Slip 1 Upland Facility – Voluntary Agreement for Remedial Investigation, Source 
Control Measures, and Feasibility Study (DEQ No. LQVC-NWR-03-18), December 4, 2003. 
 

 Terminal 4 Slip 3 Upland Facility – Consent Judgment No. 0410-10234, Multnomah Circuit 
Court, October 7, 2004, Section 3.C.  

 
In addition, the Port of Portland (Port) is conducting a CERCLA Removal Action for the Terminal 4 
Removal Action Area sediments (Removal Action) pursuant to an Administrative Order on Consent 
(Order) with the U.S. Environmental Protection Agency (EPA; CERCLA 10-2004-0009, executed by 
the Port and EPA in October 2003).  As part of the Removal Action, the Port is conducting an 
evaluation of the potential for current upland and upstream sources–including storm water (Port and 
non-Port outfalls) – to recontaminate the Terminal 4 Removal Action Area sediments.  The scope of 
work and methodology for the storm water characterization program and the recontamination analysis 
are described, respectively, in: 
 

 Storm Water Evaluation Work Plan (referred to herein as the “SWE WP”);, Terminal 4 Slip 1 
and Terminal 4 Slip 3, dated June 2007 and prepared by Ash Creek Associates (ACA); and 

 
 DRAFT Report:  Appendix N - Terminal 4 Recontamination Analysis, dated November 2006 

and prepared by Blasland, Bouck & Lee (BBL; referred to herein as the “Draft 
Recontamination Analysis Report”).  This report is Appendix N of the Terminal 4 Engineering 
Evaluation/Cost Analysis (EE/CA), (BBL, May 2005). 

 
Section 6 of the Draft Recontamination Analysis Report provided the methodology for the storm water 
and solids sampling and analysis program.  The EPA commented on Section 6 of the Draft 
Recontamination Analysis Report in November 2006.  Responses to EPA comments on Section 6 
were summarized in a table (dated November 29, 2006) submitted to the EPA to provide further 
clarification on procedures to be used in the storm water characterization program.  
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1.1 Document Organization 

 
This document describes the mobilization, sampling, field procedures, and laboratory analyses that 
were employed in the collection and analysis of storm water and storm water solids samples.  The 
following summarizes the report organization. 
 

 Section 2 is an overview of the storm water and storm water solids sampling program. 
 

 Section 3 provides the composite storm water field sampling procedures including 
mobilization, storm criteria and monitoring, sampler programming, sampling events, sample 
compositing, and laboratory analysis. 

 
 Section 4 provides a summary of the storm water solids sampling procedures including 

mobilization, weather monitoring, sediment trap inspections, sample compositing, and 
laboratory analysis. 

 
 Section 5 provides references. 
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2. Sampling Program Overview 
 
As documented in the SWE WP and Appendix N of the Terminal 4 Recontamination Analysis, the 
sampling and analysis program incorporated storm water sampling and solids sampling at Terminal 4.  
In summary, the program included: 
 

 Flow-weighted and/or time-weighted composite storm water sampling from 7 drainage basin 
conveyance lines at Terminal 4.  Port of Portland Drainage Basins R, Q, M, L, and D, and City 
of Portland Drainage Basins corresponding to Outfall 52-C (Basin T), and Outfall 53 were 
included in the sampling program (Figure 3).  Three storm events satisfying sampling criteria 
were targeted for sampling during the winter/spring 2007 storm water season.  The scope was 
subsequently increased to include an additional fall 2007 storm water event.  The objective of 
the additional event was to capture the “first-flush” storm event of the season. 

 
 Collection and analysis of storm water solids samples from 6 drainage basin conveyance lines 

at Terminal 4.  Sediment traps were located in lines for Port of Portland Drainage Basins R, M, 
L, and D, and City of Portland Drainage Basins corresponding to Outfall 52-C (Basin T), and 
Outfall 53 are included in this sampling program.  The sediment traps were deployed from late 
2006 through 2007. 

 
 Obtaining level and velocity information from the storm water drainage basin pipes where the 

composite samplers are deployed. 
 
In the fall 2007, analysis of PCB congeners from three storm events from Basin D was added to the 
sampling scope at the request of the LWG.   
 
Anchor Environmental, L.L.C. and Integral Consulting, Inc. conducted a storm water and storm water 
solids sampling program within the Portland Harbor Study Area for the Lower Willamette Group 
(LWG) concurrent with the Port sampling program.  Anchor and Integral prepared a Field Sampling 
Plan (FSP) for the LWG storm water sampling program (LWG, 2007).  ACA reviewed the FSP to 
ensure that protocols were consistent between programs to maintain comparability between data 
obtained during the two storm water sampling programs.  The LWG FSP is included in Appendix A for 
reference. 
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3. Composite Storm Water Sampling Procedures 
 
Storm water sampling was conducted in Basins D, M, L, Q, and R and City of Portland outfalls 52C 
(referred to as Basin T herein) and 53.  The manholes selected in each of the basins for storm water 
composite sampler deployment are shown on Figure 4.  Table 1 lists the planned and completed 
analyses for the Terminal 4 storm water sampling program.   
 

3.1 Mobilization and Equipment Setup 

 
A preliminary site reconnaissance was completed by Port and ACA personnel in November 2006.  
The purpose of the visit was to identify the most suitable manholes for composite storm water sampler 
deployment.  With the exception of Outfall 53 and Basin Q, the sampler locations were selected at the 
most downstream manhole.  At Outfall 53, the most downstream manhole could not be used for 
deployment because it was below the average annual high river water elevation.  At Basin Q, a 
manhole is not present in the downstream leg of the conveyance line.  Setting the trap in a manhole 
within Basin Q would not allow for the majority of the system to be sampled.  Therefore, a sample port 
was installed on December 4, 2006, by “pot-holing” to the appropriate pipe location.   
 
The invert elevations and manhole horizontal locations for all basins were surveyed on December 4, 
2006.  Teledyne ISCO 6712 portable composite samplers with 750 series module area-velocity flow 
sensors were used for the storm water sampling program.  Each sampler contained four 1-gallon 
glass bottles for sample collection.  The battery life of the standard ISCO sampler battery was 
approximately 24 to 48 hours.  Therefore, RV/marine deep cycle 12 volt batteries were used to allow 
for a longer period between battery change-out. 
 
Installation of composite sampler equipment for the winter/spring 2007 storm season was conducted 
as follows: 
 

 Basin T and Outfall 53:  Installed by City of Portland personnel with ACA in December 
2006.   

 
 Basin Q:  Installed by ACA personnel sampler equipment on February 8, 2007.  

 
 Basins R, D, L, and M:  Installed by ACA with Port facility personnel and/or Terra Hydr (as 

subcontractor to ACA) by the end of February 2007.    
 
Installation of composite sampler equipment for the fall 2007/winter 2008 storm season was 
conducted as follows: 
 

 Basins D, Q, L, and M:  Installed by ACA with Terra Hydr on September 20, 2007.   
 
 Basins T, R, and Outfall 53: Installed by ACA with Terra Hydr on October 5, 2007. 

 
Due to high ground traffic in the storm water sampling locations at Basin D, Outfall 53, and Basin T, 
the storm water sampler setup was installed below ground level.  The storm water samplers for 
Basins R, Q, L, and M were in relatively low traffic areas, and could be installed above ground.  In the 
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locations where the sampler was kept inside the manhole, it was suspended from the rim of the 
manhole with an ISCO hanger.  In the locations where the samplers were installed outside of the 
manhole, the samplers were covered by large wood boxes.   
 
Upon installation, each sampler was programmed with the pipe diameter and the length of the suction 
sample line.  Calibration of the water level readings was also performed.  
 

3.2 Storm Criteria and Monitoring 

 
A storm event was considered appropriate for sampling if it met the following conditions: 
 

 Preceded by at least 24 hours of no greater than trace precipitation (assumed to be 0.10 inch 
as defined in the LWG FSP); 

 
 Intensity of at least 0.2 inch of rainfall in a 24-hour period; and 

 
 Expected duration of the storm event was at least 3 hours. 

 
A rain gauge at Terminal 4, which is maintained by the City of Portland Hydra Network, was used to 
determine if the sampling criteria were met.  The rain gauge lists the rainfall depth per hour and is 
generally on a 1 to 3 hour time delay.  The rain gauge data are found at the following web address:  
http://or.water.usgs.gov/non-usgs/bes/terminal4ne.rain. 
 
Weather forecasts from multiple sources were monitoring at least once daily during the sampling 
period, unless an extended dry period was forecast.  Sources used to forecast rain events and rainfall 
totals were: 
 

 Local news programs and websites including KATU (http://www.katu.com/weather), KOIN 
(http://www.koin.com/global/weather.asp), and KGW (http://www.kgw.com/weather/?tn) 

 
 The Weather Channel website (http://www.weather.com) 

 
 National Weather Service Forecast office website 

(http://www.wrh.noaa.gov/forecast/MapClick.php?site=PQR&llon=-123.448747&rlon=-
122.176247&tlat=46.154584&blat=44.882084&smap=1&mp=0&map.x=129&map.y=106) 

 
 National Weather Service Hydrometeorological Prediction Center website 

(http://www.hpc.ncep.noaa.gov/qpf/qpf2.shtml) 
 

3.3 Sampler Programming 

3.3.1 Winter/Spring 2007 Storm Season 

 
The Rational Method, in combination with Manning’s equation and pipe geometry was used to 
estimate flow velocity for the initial flow-weighting programming for the composite samplers. The 
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rational method is a widely used method for estimating runoff of small drainage basins1.  The Manning 
equation2 and pipe geometry was then used to estimate the flow level and velocity expected in the 
storm water conveyance system within each basin based on the estimated runoff from a criteria 
storm.  After using these methods for estimating pipe flow, a number of storm events were used to 
better calibrate the samplers and their response to storm events.   
 
Water level and velocity were monitored during January through March 2007 and compared with the 
level and velocity initially estimated.  Sampling was initiated in March 2007, following this preliminary 
calibration period.  The programming used in the sampled storm water events was based upon the 
basin’s response to previous storm events.  The programming was changed throughout the season, 
as necessary, to best respond to the anticipated event.    
 
With the exception of Basins R and M, flow-weighted programming was used in the events sampled.  
The flow sensors received from ISCO and deployed in Basins R and M were found to have faulty 
velocity measurement.  Teledyne ISCO was unable to replace the flow sensors quickly enough to 
allow the sampling program to continue without delay.  Therefore, time-weighted sampling was 
employed in sampling for Basins R and M during the winter/spring 2007 storm season. 
 
Sample collection was triggered by a set depth of water flowing through the pipe (i.e., “baseline” flow), 
with the exception of Outfall 53.  The pipe leading to the manhole at which the sampler for Outfall 53 
was deployed was at a steep gradient.  The steep gradient caused turbulence in the storm water flow 
during storm events, which interfered with the flow meters ability to accurately read water depth in the 
pipe.  Therefore, a velocity trigger was used to initiate sampling at Outfall 53 instead of a flow depth. 
 

3.3.2 Fall 2007/Winter 2008 Storm Season 

 
Time-weighted sampler programming combined with manual flow weighting was employed for 
sampling of the “first-flush” event of the fall 2007/winter 2008 storm season.  Because the samplers 
need to be calibrated for flow during a storm event, sampling a “first-flush” event does not allow for 
calibration for flow-weighted sampling.  Therefore, it was determined that time-weighted sampling with 
manual flow weighting would best capture the event.  Manual flow weighting was performed by 
reviewing the rain and pipe flow chart logged during the event, and correlating the volume of retained 
sample to the volume of flow for each segment of the storm.  Flow-weighted programming was used 
for the two additional events sampled for Basin D.  
 
Similar to the Winter/Spring 2007 sampling season, sample collection was triggered by a set level of 
water flowing through the pipe.   

                                                      
1 The rational method equation is: Q = kCiA where:  Q – runoff flow; k – conversion constant; C - dimensionless runoff 
coefficient; i - rainfall intensity and A - catchment area. 

2 The Manning Equation was developed for uniform steady state flow in an open channel and is:  where: 

V is the cross-sectional average velocity;k is a conversion constant n is the Manning coefficient of roughness; Rh is the 
hydraulic radius;S is the slope of the water surface.  The discharge formula, , can be used to manipulate Manning's 
equation to compute flow knowing limiting or actual flow velocity. 
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3.4 Storm Events Sampled – Spring 2007 

 
Samples were collected from the seven drainage basins during the winter/spring 2007 season and 
analyzed for constituents of interest.  The storm water sampling scope included three complete storm 
water events to be sampled for each basin.  The spring 2007 storm water sampling was completed 
during storms on the following dates: 
 

 March 23 - 24, 2007;  
 April 7, 2007;  
 May 1 – 3; and  
 May 20 - 21.   

 
Table 2 summarizes sampled storm criteria.  A more detailed description is provided below. 
 

3.4.1 March 23 – 24, 2007 Storm Event 

 
ACA personnel mobilized to Terminal 4 the afternoon of March 23, 2007, to set the samplers in 
anticipation of the predicted storm.  All seven samplers were programmed to sample.   
 
The Terminal 4 rain gauge measured 0.29 inch of rainfall and had a duration of 20 hours.  There was 
no rainfall in the 24 hour period preceding the rain event.  The sample bottles were retrieved the 
afternoon of March 24.  All of the samplers successfully collected samples.  The initial 0.03 inch of 
storm rainfall did not produce enough flow through the manholes to trigger the samplers, with the 
exception of the sampler in Basin R.  The composite sampler for Outfall 53 recorded errors while 
sampling, and only 3 bottles were full upon retrieval.  The turbulent flow at the sampling location of 
Outfall 53 allowed air to be pulled into the sample line with water, resulting in errors of “No liquid 
detected” and “No more liquid.”  The composite sampler for Basin M had collected 3 of 4 bottles when 
the samples were retrieved.   
 
The rainfall intensity, depth of water measured in the pipe (or velocity for Outfall 53), and sample 
intervals were plotted for each basin and can be found in Appendix B. 
 

3.4.2 April 7, 2007 Storm Event 

 
ACA personnel mobilized to Terminal 4 the afternoon of April 5 to set the samplers in anticipation of 
the predicted storm.  Six of the seven samplers (Basin T, Q, D, R, M, and Outfall 53) were 
programmed to sample at that time.  The sampler from Basin L could not be set due to non-storm flow 
present in the pipe that would have prematurely initiated sampling.   
 
The Terminal 4 rain gauge measured 0.48 inch of rainfall during the 13-hour storm duration.  There 
was no measured rainfall in the 24 hours prior to the storm event.  The sample bottles were retrieved 
the afternoon of April 7 by ACA personnel.  All of the samplers successfully collected samples.  
During this event, the samplers from Basins M, R, and Outfall 53 captured the majority of the duration 
of the storm.  The composite sampler for Outfall 53 recorded errors while sampling, and 2 of 4 bottles 
were only partially full at the end of the sampling program.  The errors were the same as those 
recorded during the March 23 through 25 sampling event and are believed to have again been caused 
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by the turbulent nature of the flow at the sampling location.  The samplers in Basins D, Q, and T 
captured the first flush of the storm (generally making up the first 0.24 inch of the rainfall).   
 
The rainfall intensity, depth of water measured in the pipe (or velocity for Outfall 53), and sample 
intervals were plotted for each basin and can be found in Appendix B. 
 

3.4.3 May 1 - 3, 2007 Storm Event 

 
ACA personnel mobilized to Terminal 4 the morning of April 30 to program and set the samplers in 
anticipation of the upcoming storm.  All of the composite samplers were programmed to sample and 
the programs were started at that time.   
 
The Terminal 4 rain gauge measured 0.44 inch of rainfall during the 30-hour duration of the storm.  
There was no measured rainfall in the 24 hours prior to the storm event.  The sample bottles were 
retrieved by ACA on May 3.  Six of the seven composite samplers successfully collected samples.  
The composite sampler for Basin Q incorrectly measured velocity and therefore, no flow weighted 
samples were collected.  The samplers in Basin D, L, and Outfall 53 sampled during the entire 
duration of the storm.  Although samples were collected, the composite sampler for Outfall 53 
recorded errors while sampling, and 2 of the 4 bottles were only partially full at the end of the 
sampling program.  The errors at Outfall 53 are believed to have been caused by the turbulent nature 
of the flow at the sampling location.  The sampler in Basin T sampled the first 16 hours of the storm.  
The sampler from Basin R sampled the first 22 hours of the storm.  The sampler from Basin M 
sampled 24 hours of the storm.   
 
The rainfall intensity, depth of water measured in the pipe (or velocity for Outfall 53), and sample 
intervals were plotted for each basin and can be found in Appendix B.  
 

3.4.4 May 20 – 21, 2007 Storm Event 

 
ACA personnel programmed and initiated sampling on May 18 in anticipation of the predicted storm.  
All of the seven samplers were programmed to sample at that time.   
 
The Terminal 4 rain gauge measured 0.23 inch of rainfall during the 14-hour duration of the storm. 
There was 0.01 inch of measured rainfall in the 24 hours prior to the storm event.  The sample bottles 
were retrieved the afternoon of May 21.  Five of the seven composite samplers successfully collected 
samples.  The level/velocity measured by the flow meters for Basin Q and Outfall 53 malfunctioned, 
and no samples were collected. 
 
The rainfall intensity, depth or velocity of water measured in the pipe (or velocity for Outfall 53), and 
sample intervals were plotted for each basin and can be found in Appendix B. 
 

3.5 Storm Events Sampled – Fall 2007/Winter 2008 

 
Samples were collected from six of the seven drainage basins (Basins D, L, M, Q, R, and T) during 
the fall 2007/winter 2008 sampling program and analyzed for constituents of interest.  The storm 
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water sampling scope included one complete storm water event to be sampled for each basin, and 
two additional sampled storm events for Basin D.   
 
Four of the seven samplers (Basins Q, M, L, and D) were deployed prior to the “first-flush” storm 
event that occurred in late September 2007.  The City outfall (Basin T and Outfall 53) samplers were 
installed in October 2007 following completion of the access agreement with the City of Portland.  The 
sampler for Basin R was also installed in October 2007 following maintenance on the Basin R 
conveyance line.   
 
The fall 2007/winter 2008 storm water sampling was completed during the storms on the following 
dates: 
 

 September 27-28, 2007 (Basins M, L, and Q);  
 November 15 – 16, 2007 (Basins D, T, and R);  
 January 14, 2008 (Basin D); and  
 January 26, 2008 (Basin D).   

 
Although a new, calibrated flow meter was installed in Outfall 53 for the fall 2007/winter 2008 
sampling season, the turbulent flow conditions in the pipe consistently caused the meter to 
malfunction, disrupting the programming so that no samples would be collected.  ACA attempted a 
time trigger for the sample programming/collection for the final event; however, the storm did not start 
when predicted in the weather reports and the time trigger initiated the program prior to the storm.  
Therefore, no samples were collected from Outfall 53 during the fall 2007/winter 2008 sampling 
program. 
 
Table 2 summarizes sampled storm criteria.  A more detailed description is provided below.   
 

3.5.1 September 27 - 28, 2007 Storm Event 

 
ACA personnel programmed and set the samplers on September 27 in anticipation of the “first-flush” 
rain event predicted to initiate that evening.  Samplers for Basins D, Q, M, and L were programmed to 
collect time-weighted samples.   
 
The Terminal 4 rain gauge measured 0.47 inch of rainfall during the 6-hour duration of the storm.  
There was no measured rainfall in the 24 hours prior to the storm event.  ACA personnel retrieved the 
sample bottles the morning of September 28.  Three of the four composite samplers successfully 
collected samples.  The sample tubing for the Basin D sampler became disconnected during sampling 
and no samples were collected. 
 
The rainfall intensity, depth or velocity of water measured in the pipe and sample intervals were 
plotted for each basin and can be found in Appendix B. 
 

3.5.2 November 15 - 16, 2007 Storm Event 

 
ACA personnel programmed and set the samplers for Basins D, T, R, and Outfall 53 the afternoon of 
November 14 in anticipation of the predicted storm.   
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The Terminal 4 rain gauge measured 0.77 inch of rainfall during the 24-hour duration of the storm.  
There was no measured rainfall in the 24 hours prior to the storm event.  ACA personnel retrieved the 
bottles the afternoon of November 16.  The composite samplers in Basins D, T, and R successfully 
collected samples; as described above, no samples were collected at Outfall 53.   
 
The rainfall intensity, depth or velocity of water measured in the pipe and sample intervals were 
plotted for each basin and can be found in Appendix B. 
 

3.5.3 January 14, 2008 Storm Event 

 
ACA personnel programmed and set the samplers for the remaining 2 basins requiring sampling 
(Basin D and Outfall 53) the afternoon of January 13 in anticipation of the predicted storm.   
 
The Terminal 4 rain gauge measured 0.32 inch of rainfall during the 11-hour duration of the storm.  
There was no measured rainfall in the 24 hours prior to the storm event.  ACA personnel retrieved the 
sample bottles the afternoon of January 15.  The sampler for Basin D successfully collected samples; 
as described above, no samples were collected at Outfall 53.   
 
The rainfall intensity, depth or velocity of water measured in the pipe and sample intervals were 
plotted for each basin and can be found in Appendix B. 
 

3.5.4 January 26, 2008 Storm Event 

 
ACA personnel programmed and set the samplers for Basin D and Outfall 53 the afternoon of January 
25 in anticipation of the predicted storm.  Because the flow meter for Outfall 53 was malfunctioning, a 
manual time trigger was attempted.  The time trigger sets the sampler to start when the storm is 
anticipated to start.   
 
The Terminal 4 rain gauge measured 0.61 inch of rainfall during the 15-hour duration of the storm.  
There was no measured rainfall in the 24 hours prior to the storm event.  ACA personnel mobilized to 
pick up the bottles the evening of January 26.  The sampler for Basin D successfully collected 
samples.  The storm initiated later than anticipated based on weather reports and the manual time 
trigger initiated the sampler program for Outfall 53 prior to the storm.  No bottles were filled upon 
retrieval at this location. 
 
The rainfall intensity, depth or velocity of water measured in the pipe and sample intervals were 
plotted for each basin and can be found in Appendix B. 
 

3.6 Storm-Specific Sampler Program and Compositing 

 
Following each rain event, the sampling reports were reviewed by ACA personnel to determine the 
compositing to be performed by the lab.  Flow-weighted sampling was used whenever possible and all 
available samples would then be composited.  When adequate sample volume was available, time-
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weighted samples were manually flow-weighted during compositing to correlate to the pipe flows 
observed during the storm.   
 
The samples were composited and filtered (when required per the desired analysis) by the analytical 
laboratory, Columbia Analytical Services (CAS) of Kelso, Washington, in accordance with instructions 
provided by ACA.  Compositing and filtering procedures were consistent with the protocols used for 
the LWG storm water program (Appendix A). 
 
Storm-specific sampler programming and compositing is described below.  A summary of the sampler 
programming is presented in Table 3.  The sampler reports from each storm event can be found in 
Appendix C; field notes containing observations from each event are contained in Appendix F. 
 

3.6.1 March 23 – 24, 2007 Storm Event 

 
Samples were collected from each of the seven basins during this event. 
 
Basin D.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
160 mL samples for every 469.1 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.090 foot.   
 
All four bottles were combined, composited, and split into the appropriate laboratory containers for 
analysis.   
 
Basin L.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 376.0 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.290 foot.   
 
All four bottles were combined, composited, and split into the appropriate laboratory containers for 
analysis. 
 
Basin M.  A time-weighted program was used to sample this event.  The sampler was set to collect 
300 mL every 15 minutes, if the water level in the pipe was greater than 0.190 foot.   
 
Three bottles were filled during this sample event.  Manual flow-weighting of the time-weighted 
sample from Basin M was not possible during the March 24 event due to sample volume constraints.  
All of the bottles were combined, composited, and split into the appropriate laboratory containers. 
 
Basin Q.  A flow-weighted program was used to sampling this event.  The sampler was set to collect 
210 mL samples for every 140.2 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.190 feet.   
 
The sample from Basin Q was used as the field duplicate sample.  All of the volume in the 4 bottles 
was combined and composited.  The composited sample was then split into the primary and duplicate 
sample.  The primary and duplicate samples were placed in the appropriate laboratory bottles.   
 
Basin R.  A time-weighted program was used to sample this event.  The sampler was set to collect 
300 mL every 15 minutes, if the water level in the pipe was greater than 0.400 foot.   
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Since the program sampled with a time-weighted approach, manual flow-weighting was performed.  
As seen in the plot for Basin R from the March 24 event, bottles 1 and 4 were sampled in relatively 
low-flow portions of the storm.  Bottles 2 and 3 were sampled in high-flow times.  Consequently, all of 
bottles 2 and 3 were composited with approximately 1/4 of bottles 1 and 4 to create a flow-weighted 
composite. 
 
Basin T.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 2,348 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.120 foot.   
 
All of the four bottles were combined, composited, and split into the appropriate laboratory containers. 
 
Outfall 53.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
90 mL samples for every 3,019 gallons that passed through the pipe, if the velocity in the pipe was 
greater than 2 feet per second.   
 
All four bottles were combined, composited, and split into the appropriate laboratory containers for 
analysis. 
 

3.6.2 April 7, 2007 Storm Event 

 
Samples were collected from Basins D, M, Q, R, T, and Outfall 53. 
 
Basin D.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 469.1 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.090 foot.   
 
All four bottles were combined, composited, and split into the appropriate laboratory containers for 
analysis.  
 
Basin M.  A time-weighted program was used to sample this event.  The sampler was set to collect 
310 mL every 15 minutes, if the water level in the pipe was greater than 0.225 foot.   
 
Four bottles were filled during this sample event.  Bottle 4 was collected during lower flow conditions 
in the pipe than the other 3 bottles.  Half of the volume in bottle 4 was combined with all of the volume 
from bottles 1 through 3 in order to manually flow-weight the time-weighted sample.  The bottles were 
combined, composited, and split into the appropriate laboratory containers. 
 
Basin Q.  A flow-weighted program was used to sampling this event.  The sampler was set to collect 
210 mL samples for every 140.2 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.190 foot.   
 
All of the four bottles were combined, composited, and split into the appropriate laboratory containers 
for analysis.  
 
Basin R.  A time-weighted program was used to sample this event.  The sampler was set to collect 
300 mL every 15 minutes, if the water level in the pipe was greater than 0.320 foot.   
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It was not necessary to manually flow weight by compositing, because the bottles were filled during 
time intervals when the flow through the pipe was generally equal.  All of the four bottles were 
combined, composited, and split into the appropriate laboratory containers for analysis.   
 
Basin T.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 2,348 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.175 foot. 
 
The sample from Basin T was used as the field duplicate sample.  All of the volume in the 4 bottles 
was combined and composited.  The composited sample was then split into the primary and duplicate 
sample.  The primary and duplicate samples were placed in the appropriate laboratory bottles as per 
the requested analyses.   
 
Outfall 53.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 3,019 gallons that passed through the pipe, if the velocity in the pipe was 
greater than 2 feet per second.   
 
Bottles 2 and 4 were partially full due to composite sampler equipment errors.  All of the volume in the 
four bottles was combined, composited, and split into the appropriate laboratory containers for 
analysis.   
 

3.6.3 May 1-3, 2007 Storm Event 

 
Samples were collected from Basins D, L, M, R, T, and Outfall 53 during this event. 
 
Basin D.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 469.1 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.090 foot.   
 
Four bottles were filled during this sample event.  The sample from Basin D was used as one of the 
field duplicate samples.  All of the volume in the 4 bottles was combined and composited.  The 
composited sample was then split into the primary and duplicate sample.  The primary and duplicate 
samples were placed in the appropriate laboratory bottles as per the requested analyses.   
 
Basin L.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 376.0 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.150 foot.   
 
One of the four bottles (Bottle 4) was broken during sample retrieval.  Bottle 4 was collected after the 
desired portion of the storm, and would not have been used if it was not broken.  All of the volume in 
the remaining three bottles was combined, composited, and split into the appropriate laboratory 
containers for analysis. 
 
Basin M.  A time-weighted program was used to sample this event.  The sampler was set to collect 
150 mL every 15 minutes, if the water level in the pipe was greater than 0.150 foot.   
 
Four bottles were filled during this sample event.  The sample from Basin M was used as one of the 
field duplicate samples.  All of the volume in the 4 bottles was combined and composited.  The 
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composited sample was then split into the primary and duplicate sample.  The primary and duplicate 
samples were placed in the appropriate laboratory bottles as per the requested analyses.   
 
Basin R.  A time-weighted program was used to sample this event.  The sampler was set to collect 
150 mL every 15 minutes, if the water level in the pipe was greater than 0.320 foot.   
 
Three of the four bottles were combined, composited, and split into the appropriate laboratory 
containers for analysis.  The sampler was triggered on prior to the storm and the first bottle included 
sample collected prior to the storm.  It was not included with the other bottles for analysis.  Due to 
sample volume constraints, flow-weighting was not possible.  All of the volume in the remaining 3 
bottles was used in the sample compositing.   
 
Basin T.  A flow weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 2,348 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.175 foot.   
 
Four bottles were filled during this sample event.  The sample from Basin T was used as one of the 
field duplicate samples.  All of the volume in the 4 bottles was combined and composited.  The 
composited sample was then split into the primary and duplicate sample.  The primary and duplicate 
samples were placed in the appropriate laboratory bottles as per the requested analyses.   
 
Outfall 53.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 3,019 gallons that passed through the pipe, if the velocity in the pipe was 
greater than 2 feet per second.   
 
Two of the four bottles were partially full due to sampler errors.  All of the volume in the four bottles 
was combined, composited, and split into the appropriate laboratory containers for analysis.   
 

3.6.4 May 20 – 21, 2007 Storm Event 

 
Samples were collected from Basins D, L, M, R, and T during this event. 
 
Basin D.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 469.1 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.090 foot.   
 
Four bottles were filled during this sample event.  Bottle 4 was not used in the compositing because it 
was collected partially after the storm.  All of the volume in the remaining 3 bottles was combined, 
composited, and split into the appropriate laboratory containers for analysis.  
 
Basin L.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 376.0 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.150 foot.   
 
Four bottles were filled during this sample event.  All of the volume in the four bottles was combined, 
composited, and split into the appropriate laboratory containers for analysis. 
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Basin M.  A time-weighted program was used to sample this event.  The sampler was set to collect 
150 mL every 15 minutes, if the water level in the pipe was greater than 0.120 foot.   
 
One bottle was filled during this sample event and the volume was split into the appropriate laboratory 
containers for analysis.  
 
Basin R.  A time-weighted program was used to sample this event.  The sampler was set to collect 
150 mL every 15 minutes, if the water level in the pipe was greater than 0.250 foot.   
 
Three bottles filled during this sampling event.  Bottle 3 was partially filled.  One of the bottles  
(Bottle 1) was filled partially prior to the sampling event and was not used.  The volume from bottles 2 
and 3 was combined, composited, and split into the appropriate laboratory containers for analysis.   
 
Basin T.  A flow weighted program was used to sample this event.  The sampler was set to collect 
210 mL samples for every 2,348 gallons that passed through the pipe, if the water level in the pipe 
was greater than 0.175 foot.   
 
Two bottles were filled during this sample event.  All of the volume in the 2 bottles was combined, 
composited, and split into the appropriate laboratory containers for analysis.  
 

3.6.5 September 27 - 28, 2007 Storm Event 

 
Samples were collected from Basins L, M, and Q during this event. 
 
Compositing instructions for this event were misinterpreted by CAS.  The instructions stated to 
“composite all of the bottles equally” for each sample.  This was meant as instructions to combine all 
of the volume in the bottles for the compositing of each sample.  CAS used the portion of the volume 
from each bottle that was equal to the volume present in the least full bottle.  Sample volume became 
an issue as a result.  Before the samples could be split into all of the analyses bottles, the problem 
was discovered.  However, the samples had already been split into bottles containing preservative for 
the metals and PAH analyses. 
 
Basin L.  A time-weighted program was used to sample this event.  The sampler was set to collect 
310 mL every 10 minutes, if the water level in the pipe was greater than 0.120 foot.   
 
Three bottles were filled during this sampling event.  Bottle 3 was partially filled.  All of the volume was 
combined, composited, and split into the appropriate laboratory containers for analysis.   
 
Basin M.  A time-weighted program was used to sample this event.  The sampler was set to collect 
310 mL every 10 minutes, if the water level in the pipe was greater than 0.120 foot.   
 
Four bottles were filled during this sampling event.  Bottle 4 was partially filled.  All of the volume was 
combined, composited, and split into the appropriate laboratory containers for analysis.   
 
Basin Q.  A time-weighted program was used to sample this event.  The sampler was set to collect 
310 mL every 10 minutes, if the water level in the pipe was greater than 0.150 foot.   
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Four bottles were filled during this sampling event.  Bottle 4 was partially filled.  All of the volume was 
combined, composited, and split into the appropriate laboratory containers for analysis.   

3.6.6 November 15 - 16, 2007 Storm Event 

 
Samples were collected from Basins D, T, and R during this event. 
 
Basin D.  A time-weighted program was used to sample this event.  The sampler was set to collect 
310 mL every 10 minutes, if the water level in the pipe was greater than 0.090 foot.   
 
Four bottles were filled during this sampling event.  The sample from Basin D was used as one of the 
field duplicate samples.  All of the volume in the 4 bottles was combined and composited.  The 
composited sample was then split into the primary and duplicate sample.  The primary and duplicate 
samples were placed in the appropriate laboratory bottles as per the requested analyses.   
 
Basin R.  A time-weighted program was used to sample this event.  The sampler was set to collect 
310 mL every 10 minutes, if the water level in the pipe was greater than 0.150 foot.  
 
Four bottles were filled during this sample event.  The sample from Basin R was used as one of the 
field duplicate samples.  All of the volume in the 4 bottles was combined and composited.  The 
composited sample was then split into the primary and duplicate sample.  The primary and duplicate 
samples were placed in the appropriate laboratory bottles as per the requested analyses.   
 
Basin T.  A time-weighted program was used to sample this event.  The sampler was set to collect 
310 mL every 10 minutes, if the water level in the pipe was greater than 0.175 foot.   
 
Four bottles were filled during this sample event.  Sample bottle 4 was partially filled.  The sample 
from Basin T was used as one of the field duplicate samples.  All of the volume in the 4 bottles was 
combined and composited.  The composited sample was then split into the primary and duplicate 
sample.  The primary and duplicate samples were placed in the appropriate laboratory bottles.   
 

3.6.7 January 14, 2008 Storm Event 

 
A sample was collected from Basin D during this event. 
  
Basin D.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL for every 470.0 gallons that passed through the pipe, if the water level in the pipe was greater 
than 0.120 foot.   
 
Four bottles were filled during this sampling event.  All of the volume was combined, composited, and 
split into the appropriate laboratory containers for analysis. 
 

3.6.8 January 26, 2008 Storm Event 

 
A sample was collected from Basin D during this event. 
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Basin D.  A flow-weighted program was used to sample this event.  The sampler was set to collect 
210 mL for every 470.0 gallons that passed through the pipe, if the water level in the pipe was greater 
than 0.120 foot.   
 
Two bottles were filled during this sampling event.  All of the volume was combined, composited, and 
split into the appropriate laboratory containers for analysis.   
 

3.7 Laboratory Analysis 

 
Following each sampling event, the samples were transported to CAS for compositing, filtering (if 
required), and analysis.  The samples were picked up by the laboratory courier or dropped off by ACA 
personnel, following chain of custody protocols.  
 
Similar to the compositing/filtering, all sample handling was performed following LWG protocol, which 
can be found in Appendix A.  CAS performed all of the storm water analyses except for the analysis of 
PCB congeners.  The PCB congener analyses were performed by Vista Analytical Laboratory (Vista) 
in El Dorado Hills, California.   
 
The storm water samples were analyzed for some or all of the following analyses:  
 

 Total Suspended Solids by EPA Method 160.2 or SM 2540D 
 Total and Dissolved Organic Carbon by EPA Method 415.1 or SM 5310C 
 Turbidity by EPA Method 180.1 
 Total and Dissolved Metals (aluminum, antimony, arsenic, cadmium, chromium, copper, lead, 

nickel, selenium, silver, and zinc) by EPA Method 6020 
 Total and Dissolved Mercury by EPA Method 7471A 
 Total and Dissolved Polynuclear Aromatic Hydrocarbons (PAHs) by EPA Method 8270C-SIM 
 Total Petroleum Hydrocarbons as oil and grease by EPA Method 1664 
 Total and Dissolved Phthalates by EPA Method 525.2 
 Total and Dissolved PCB Congeners by EPA Method 1668A 
 Total and Dissolved Organochlorine Pesticides bye EPA Method 8081A 
 Total and Dissolved PCB Aroclors by EPA Method 8082 

 
Field duplicates were included whenever adequate volume allowed.  After transport to the laboratory 
and following sample compositing, the sample volume was split into additional bottles for duplicate 
analysis.  The scope for the winter/spring 2007 season included three field duplicates to correspond to 
the three storm events in the scope.  The scope for the fall 2007 season included one field duplicate 
to correspond to the one storm event in the scope. 
 
Table 1 lists each basin and the analyses performed during the storm water sampling program, if the 
sampling scope was completed, and the reason if the scope was not completed.   
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4. Storm Water Solids Sampling Procedures 
 
Storm water solids sampling was conducted in Basins R, M, L, D, T, and Outfall 53.  As identified in 
the SWE WP, storm water solids sampling could not be conducted in Basin Q because there were no 
manholes where a trap could be installed to collect storm water solids representative of the majority of 
the drainage basin.  The manholes where sediment traps were deployed are shown on Figure 5.   
 
The sediment traps were deployed for winter/spring 2007 and fall 2007/winter 2008.  The initial scope 
for the sediment trap sampling consisted of deployment through the winter/spring 2007 storm season.  
However, the traps in several of the basins retained insufficient storm water solids during the 
winter/spring 2007 season to perform the desired analyses.  Therefore, the sediment trap deployment 
period was extended to include the fall 2007/winter 2008.    
 

4.1 Mobilization and Equipment Setup 

 
A preliminary site reconnaissance was completed by Port and ACA personnel in November 2006 in 
order to identify the optimal sampling manholes for the sediment trap program.  The trap locations 
were chosen based upon location (farthest down the conveyance system but at an elevation above 
high river water levels) and configuration (able to support trap installation).   
 
Equipment and Trap Configurations.  In the City outfalls, the traps consisted of stainless steel 
bottle holders that were bolted directly into the pipe.  In the non-City outfalls, the sediment traps 
consisted of stainless steel bottle holders bolted to wooden forms secured at the base of each 
manhole.  The sediment traps held either three or four 1-liter sample bottles, depending on the space 
available in the sampling manhole.  The sample bottles were laboratory-supplied high density 
polyethylene (HDPE) containers.   
 
The initial trap configuration for Basins D, L, M, and R consisted of a ramp of sand bags securing the 
wooden form, with the traps holding the collection bottles on the downstream side of the form (see 
Appendix F for an illustration).  Because the bottles were approximately 8 inches tall, the intent of the 
sandbag ramp was to ensure that water in the pipes would flow over the tops of the collection bottles.  
Midway through the winter/spring 2007 deployment period, it was noted that the sample bottles in 
Basins D, L, M, and R were not accumulating significant solids.  Therefore, on April 16, the traps in 
these basins were reconfigured.  The sandbag ramps were removed and the sample bottles were 
placed on the upstream side of the wooden forms with the tops of the bottles slightly higher than the 
top of the form.  (Appendix F contains an illustration of the typical reconfiguration).  Only the number 
of sandbags that were needed to adequately secure the wooden forms were replaced in the 
manholes.  Storm water solids accumulation increased in the collection bottles in Basins D, L, and M 
following the reconfiguration.   
 
Due to the shallow channel in the Basin R sampling manhole, minimal to no storm water solids was 
collected during the winter/spring 2007 season with the conventional sediment trap, even following the 
reconfiguration.  Therefore, the sediment trap was removed on June 27, 2007, and a new sediment 
trap was redesigned for the fall 2007 sampling season.  The new trap consisted of a capped 14-inch-
long segment of 2-inch-diameter PVC pipe, which was bolted to the base of the manhole channel 
perpendicular to the flow.  A 1/8 inch wide slit was cut along the top of the pipe, to allow storm water 
solids to accumulate in the pipe section.  The design was based on a study performed by the 
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Washington Department of Ecology (Ecology) evaluating different sediment trap designs (Ecology, 
1995).  The Ecology study indicated that this type of configuration could accumulate storm water 
solids in shallow flow situations such as might be encountered in the sampling manhole for Basin R.  
An illustration of the configuration is contained in Appendix F. 
 
Mobilization and Deployment Periods.  For the winter/spring 2007 sampling period, the sediment 
traps were installed by Terra Hydr with guidance from ACA for Basins R, D, L, and M.  City of Portland 
personnel installed the sediment traps in the manholes for Basin T and Outfall 53.  The sediment 
traps for Basin T and Outfall 53 were installed on December 6, 2006.  The sediment traps for  
Basins M and R were installed on January 23, 2007.  The sediment traps for Basin D and Basin L 
were installed on January 22 and 25, 2007, respectively.   
 
With the exception of Basin R, the sediment traps were maintained within the manholes throughout 
the deployment period; however, sample collection bottles were not placed in the traps in the summer 
months.   Specifically, the periods collection bottles were maintained in the basins were: 
 
 

Basin Winter/Spring 2007 
Collection Period 

Fall 2007/Winter 2008 
Collection Period 

Basin D January 22 – June 27, 2007 Sept. 20, 2007 – Feb. 15, 2008 
Basin L January 25 – June 27, 2007 Sept. 20, 2007 – Feb. 15, 2008 
Basin M January 23 – June 27, 2007 Sept. 20, 2007 – Feb. 15, 2008 
Basin R January 23 – June 27, 2007 Oct. 5, 2007 – Feb. 15, 2008 
Basin T January 25 – June 27, 2007 Oct. 5, 2007 – Feb. 15, 2008 
Outfall 53 January 25 – June 27, 2007 Oct. 5, 2007 – Feb. 15, 2008 

 
 
The sediment trap bottles and hardware were removed from all storm water basins on February 15, 
2008.   
 

4.2 River Level Tracking 

 
The Willamette River was monitoring to ensure that the sediment trap bottles were not inundated with 
water from the River.  The Willamette River level did not exceed the elevation of the traps at any time 
during their deployment. 
 

4.3 Sediment Trap Inspections and Sample Collection 

 
The sediment traps were inspected monthly.  The confined space entry portion of the inspections was 
performed by Terra Hydr, with oversight by ACA.  The following tasks were completed during each 
inspection: 
 

 The depth of storm water solids in each bottle was recorded; 
 

 Sandbags and/or traps were reconfigured as needed to increase storm water solids recovery 
or reduce ponding upstream; 
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 The general condition of the trap was recorded; 

 
 The presence or absence of storm water solids in the pipes or sandbags were recorded; and 

 
 Pictures of the traps were taken.  
 

The pictures taken during each sediment trap inspection can be found in Appendix D.  Pictures were 
inadvertently not taken during the March 2007 sediment trap inspection.   
 
The procedures called for removal and replacement of the sediment trap bottles if they were more 
than half-full during any inspection.  The bottles never filled enough to necessitate replacement of the 
bottles due to overfilling during the deployment period.  It was noted after the March 2007 sediment 
trap inspection that storm water solids levels in the bottles had decreased between the February and  
March 2007 inspections.  Therefore, the bottles were removed and replaced with new bottles during 
the April 2007 inspection.  The bottles were again removed at the end of the winter/spring 2007 
season on June 27, 2007.  At that time, it was determined that there was not enough storm water 
solids in some of the basins to complete all analyses necessary.  As described above, the sediment 
trap deployment was extended to include fall 2007 in order to collect more storm water solids for 
analysis.   
 
Completed sediment trap inspection forms can be found in Appendix E.  Tables 4-1 and 4-2 
summarize observations made during the inspections. 
 

4.4 Compositing and Laboratory Analysis – Storm water solids Samples 

 
Bottles removed from traps were transported to CAS by a laboratory courier.  Upon arrival, the 
contents of the bottles were filtered, frozen, and archived until the sampling program was complete 
and they could be analyzed.  The archiving process was completed following LWG procedures 
(Appendix A).  Once the final set of sample bottles arrived at the laboratory, the archived samples 
were thawed.  The samples were composited together and split into appropriate bottles for laboratory 
analysis. 
  
CAS performed all of the storm water analyses except for the analysis of PCB congeners.  The PCB 
congener analyses were performed by Vista.  The storm water solids samples were analyzed for 
some or all of the following analyses:  
 

 Total Organic Carbon by Method PSEP (Puget Sound Estuary Protocol)   
 Total Metals (aluminum, antimony, arsenic, cadmium, chromium, copper, lead, nickel, 

selenium, silver, and zinc) by EPA Method 6020 
 Total Mercury by EPA Method 7471A 
 Total Polynuclear Aromatic Hydrocarbons (PAHs) by EPA Method  8270 SIM 
 Total Petroleum Hydrocarbons as oil and grease by EPA Method 1664 
 Total Phthalates by EPA Method 8270 Low Level 
 Total PCB Congeners by EPA Method 1668 
 Total Organochlorine Pesticides by EPA Method 8081 
 Total PCB Aroclors by EPA Method 8082 
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 Percent Solids by Method 160.3M 
 Grain Size by Method PSEP  

 
Enough sample volume was collected from Basin T and Outfall 53 to analyze for all of the 
constituents.  For the remaining basins, analyses were prioritized as described in the SWE WP and 
the Draft Recontamination Report.  The scope for the sediment trap sampling program includes 
analysis of one field duplicate.  The storm water solids sample from Outfall 53 was used as the field 
duplicate.  The total storm water solids volume for Outfall 53 was mixed and split into the primary and 
duplicate sample containers.   
 
Table 5 lists the original sample scope and which constituents were analyzed from each sample.   
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Table 1
Storm Water Analyses Program Summary
Terminal 4
Portland, Oregon

Winter/Spring 2007 Season

Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual
Basin R 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 0 1 0 1 3 3 3 3 3 3 3 3 3 3 1 1
Basin Q 3 2 3 2 3 2 3 2 3 1 3 1 3 2 3 2 1 0 3 2 3 1 3 2 3 1 3 2 3 1 3 2 1 0

Basin T (Outfall 52C) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1
Basin M 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0 0
Basin L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1
Basin D 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 0 0 0 0 0 0 0 0 0 0 3 3 3 3 0 0 0 0

Outfall 53 3 3 3 3 3 3 3 3 3 2 3 2 3 3 3 3 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1
Fall 2007/Winter 2008 Season

Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual
Basin R 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0
Basin Q 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Basin T (Outfall 52C) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0
Basin M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0
Basin L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0
Basin D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 3 3 3 3

Outfall 53 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0

Notes:
1.  Sample collected from all locations on 4/7/2007 was not filtered by the analytical laboratory within the specified time frame; therefore, these samples were not run for metals analysis and a "makeup" event was performed on 5/20/2007 for metals analyses.

Equipment malfunction on 5/3/2007 and 5/20/07 events - no sample collected.
Insufficient volume for 3/24/07 sample event to run both total and dissolved; equipment malfunction on 5/3/2007 event - no sample collected.
Laboratory error for 5/3/07 event- laboratory inadvertently did not run for requested analysis
April 7, 2007 event not filtered in time for analysis; equipment malfunction on 5/20/2007 prevented sample collection.
Lab error for 3/24/07 event and  5/3/2007 event; inadvertently did not run sample.
April 7, 2007 event not filtered in time for analysis; equipment malfunction on 5/3/2007 and 5/20/2007 prevented sample collection.
Equipment malfunction on 11/15/07 and 1/14/08 - no sample collected

Total Suspended 
Solids

Total Suspended 
Solids total dissolved

Phthalates 
total dissolved

Phthalates Metals TPH

Metals1 TPH
total dissolved

total dissolved total dissolved dissolvedtotal dissolvedtotal dissolved total dissolved total
PCB CongenersPCB AroclorOrganochlorine pesticides PAHs 

dissolved
PAHs 

Basin or Outfall

Basin or Outfall
Organic Carbon Turbidity

Organic Carbon Turbidity
total dissolved

PCB CongenersPCB AroclorOrganochlorine pesticides
total dissolvedtotal dissolvedtotal dissolved total
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Table 2
Sampled Storm Statistics
Terminal 4
Portland, Oregon

  

Storm Date Rainfall Depth Storm Duration
Rainfall Depth in 24 hours 

prior to storm
Satisfied Criteria as defined 

in SWE WP

(inches) (hours) (inches)
March 23 - 24, 2007 0.29 20 0.00 Yes

April 7, 2007 0.48 13 0.00 Yes
May 1 - 3, 2007 0.44 30 0.00 Yes

May 20 - 21, 2007 0.23 14 0.01 Yes
September 27 - 28, 2007 0.47 6 0.00 Yes
November 15 - 16, 2007 0.77 24 0.00 Yes

January 14, 2008 0.32 11 0.00 Yes
January 26, 2008 0.61 15 0.00 Yes
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Table 3
Composite Sampler Programming
Terminal 4
Portland, Oregon

Basin or Outfall Storm Event Program Type Trigger
Sample 
aliquot 
volume

If flow based, volume between 
sample aliquot collection

If time based, time between 
sample aliquot collection

(mL) (gallons) (minutes)

Basin D 3/23 - 24/2007 Flow-weighted 0.090 feet 160 469.1 --
Basin L 3/23 - 24/2007 Flow-weighted 0.290 feet 210 376.0 --
Basin M 3/23 - 24/2007 Time-weighted 0.190 feet 300 -- 15
Basin Q 3/23 - 24/2007 Flow-weighted 0.190 feet 210 140.2 --
Basin R 3/23 - 24/2007 Time-weighted 0.400 feet 300 -- 15
Basin T 3/23 - 24/2007 Flow-weighted 0.120 feet 210 2,348 --

Outfall 53 3/23 - 24/2007 Flow-weighted 2 feet/second 90 3,019 --
Basin D 4/7/2007 Flow-weighted 0.090 feet 210 469.1 --
Basin M 4/7/2007 Time-weighted 0.225 feet 310 -- 15
Basin Q 4/7/2007 Flow-weighted 0.190 feet 210 140.2 --
Basin R 4/7/2007 Time-weighted 0.320 feet 300 -- 15
Basin T 4/8/2007 Flow-weighted 0.175 feet 210 2,348 --

Outfall 53 4/9/2007 Flow-weighted 2 feet/second 210 3,019 --
Basin D 5/1 - 3/2007 Flow-weighted 0.090 feet 210 469.1 --
Basin L 5/1 - 3/2007 Flow-weighted 0.150 feet 210 376.0 --
Basin M 5/1 - 3/2007 Time-weighted 0.150 feet 150 -- 15
Basin R 5/1 - 3/2007 Time-weighted 0.320 feet 150 -- 15
Basin T 5/1 - 3/2007 Flow-weighted 0.175 feet 210 2,348 --

Outfall 53 5/1 - 3/2007 Flow-weighted 2 feet/second 210 3,019 --
Basin D 5/20 - 21/2007 Flow-weighted 0.090 feet 210 469.1 --
Basin L 5/20 - 21/2007 Flow-weighted 0.150 feet 210 376.0 --
Basin M 5/20 - 21/2007 Time-weighted 0.120 feet 150 -- 15
Basin R 5/20 - 21/2007 Time-weighted 0.250 feet 150 -- 15
Basin T 5/20 - 21/2007 Flow-weighted 0.175 feet 210 2,348 --

Basin L 9/27 - 28/2007 Time-weighted 0.120 feet 310 -- 10
Basin M 9/27 - 28/2007 Time-weighted 0.120 feet 310 -- 10
Basin Q 9/27 - 28/2007 Time-weighted 0.150 feet 310 -- 10
Basin D 11/15 - 16/2007 Time-weighted 0.090 feet 310 -- 10
Basin R 11/15 - 16/2007 Time-weighted 0.150 feet 310 -- 10
Basin T 11/15 - 16/2007 Time-weighted 0.175 feet 310 -- 10
Basin D 1/14/2008 Flow-weighted 0.120 feet 210 470.0 --
Basin D 1/26/2008 Flow-weighted 0.120 feet 210 470.0 --

Spring 2007 Season

Fall 2007 / Winter 2008 Season
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Table 4-1
Summary of Sediment Trap Inspection Observations - Winter/Spring 2007 Season
Terminal 4
Portland, Oregon

Date
Depth of Solids 

in Bottles
Notes Date

Depth of Solids 
in Bottles

Notes Date
Depth of Solids in 

Bottles
Notes Date

Depth of Solids 
in Bottles

Notes Date
Depth of Solids 

in Bottles
Notes

Basin R 1/23/2007 2/23/2007 Dusting (<1/16") 

Significant ponding upon arrival, 
reconfigured sandbags to lessen 

ponding and allow water passage at 
low flow.  Took photos 

3/26/2007 Dusting (<1/16") 
Lots of suspended sediment, 
malodorous. Inadvertently did 

not take photos.
4/16/2007 Dusting (<1/16") 

Reconfigured trap with bottles on upstream side of board.  
Removed some sandbags to minimize ramp and ponding.  

Collected 2 jars of sediment that had depositied in pipe and on 
sandbags, little to no fines in jars.  Removed and replace bottles.   

Malodorous.  Took photos before and after.

5/18/2007
0" to Dusting 

(<1/16")

No water in 2 of 4 bottles, 
reconfigured sandbags.  

Malodorous.  Took before and 
after pictures.

6/27/2007 0" to Dusting

No water in 2 of 4 bottles, 
reconfigured sandbags.  

Malodorous.  Removed bottles.  
Took before and after pictures.

Basin T (Outfall 52C) 1/25/2007 2/23/2007
1/2" to 3/8" - Total 

Depth = 1.875"

Leaves collected around bottle holders 
cleared.Inadvertently did not take 

photos.
3/26/2007

1/8 to 1/2" - Total 
Depth = 1.125"

Organics and debris around 
base of bottle holders.  

Inadvertently did not take photos.
4/16/2007

1/2" - Total Depth = 
2.0"

Removed and replace bottles.  Took photos. 5/18/2007
1/8 to 3/16" -Total 

Depth = 1.0"
Took photos. 6/27/2007

1/2 to 5/8" - Total 
Depth = 2.125"

Leaves/organic matter caught on 
drums.  Removed bottles.  Took 

photos.

Basin M 1/23/2007 2/23/2007
0 to 1/8" - Total 
Depth = 0.375"

Reconfigured sandbags to lessen 
ponding upstream. Took photos. One 

bottle empty
3/26/2007 Dusting (<1/16") Inadvertently did not take photos. 4/16/2007 Dusting (<1/16")

Reconfigured trap.  Bottles now on upstream side of support board.  
Minimized ramp by removing some sandbags and moving others 

behind trap.  Collected some deposited sediment into jars 
(sediment contained some fines).  Removed and replace bottles.  

Took photos before and after.

5/18/2007
1/8 to 3/16" - Total 
Depth = 0.5625"

Took photos. 6/27/2007
1/8" - Total Depth = 

0.5"
Took photos.  Removed bottles.  

Basin L 1/25/2007 2/23/2007
1/8" - Total Depth = 

0.375"
Reconfigured sandbags to lessen 
ponding upstream. Took photos 

3/26/2007 Dusting (<1/16") Inadvertently did not take photos. 4/16/2007 Dusting (<1/16")

Reconfigured trap.  Bottles now face upstream with wood backing 
behind them.  Removed sandbags in front of bottles.  Kept one 
sandbag as support.  Collected 1/2 jar of sediment from pipe.  
Removed and replace bottles.  Took before and after photos.

5/18/2007
<1/8 to 1/8" - Total 
Depth = 0.3125"

Took photos. 6/27/2007
1/8 to 1/4" - Total 

Depth  = 0.5"
Took photos.  Removed bottles.  

Basin D 1/22/2007 2/23/2007
1/8" - Total Depth = 

0.5"
Reconfigured sandbags to prevent flow 
around bags and bottles. Took photos 

3/26/2007 Dusting (<1/16") Inadvertently did not take photos. 4/16/2007 Dusting (<1/16")

Reconfigured trap so bottles face upstream. All sandbags but 2 
removed.  Remaining sandbags to hold trap inplace. Collected 

sediment from pipe in 4 jars.  Jars contained few fines.  Removed 
and replace bottles.  Took before and after photos

5/18/2007 Dusting (<1/16") Took photos. 6/27/2007
Dusting to 1/8" - 
Total Depth 1/8"

Took photos.  Removed bottles.  

Outfall 53 1/25/2007 2/23/2007
1/2" to 1" - Total 

Depth = 2.5"
Inadvertently did not take photos. 3/26/2007

1/4 to 1 1/8" - Total 
Depth = 2.125"

Leaves and debris covering 
bottles upon arrival. Removed.  

Inadvertently did not take photos.
4/16/2007

1/2 to 1 1/8" - Total 
Depth = 2.625"

Removed and replace bottles.  Took photos. 5/18/2007
1/4 to 1/2" - Total 
Depth = 1.375"

Took photos.  Debris/leaves 
collected around the base of 

traps.
6/27/2007

1/4 to 3/4" - Total 
Depth = 2.0"

Took photos.  Rats had chewed 
tops off  bottles.  Removed 

bottles.

5th Inspection and Removal

Basin or Outfall

3rd Inspection 4th Inspection

Installation Date

2nd Inspection1st Inspection
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Table 4-2

Summary of Sediment Trap Inspection Observations - Fall/Winter 2007/2008 Season
Terminal 4
Portland, Oregon

Date
Depth of Solids 

in Bottles
Notes Date

Depth of Solids 
in Bottles

Notes Date
Depth of Solids in 

Bottles
Notes

Basin R 10/5/2007 11/2/2007

Unable to see 
because of 

configuration - PVC 
pipe

PVC section removed and replaced 
with new PVC section.  Took photos

12/10/2007

Unable to see 
because of 

configuration - PVC 
pipe

PVC section removed and 
replaced with new PVC section.  

Took photos
2/15/2008

Unable to see 
because of 

configuration - PVC 
pipe

 Took photos.  Trap and hardware removed from pipe.

Basin T (Outfall 52C) 10/5/2007 11/2/2007
Dusting to 1/8" - 

Total Depth = 5/8"
Took photos 12/10/2007

1/4" - Total Depth = 
1"

Took photos 2/15/2008
1/4" to 9/8" - Total 

Depth = 3 1/8"
Small leaves and organics caught on bottles.  Took photos.  Bottles 

and trap hardware removed from pipe.

Basin M 9/20/2007 11/2/2007
1/8" - Total Depth 

1/2"

Ponding behind sandbags, unable to 
reconfigure in a way that eliminates 

ponding.  Took photos.
12/10/2007

1/8" - Total Depth 
1/2"

Ponding behind sandbags, 
unable to reconfigure in a way 
that eliminates ponding.  Took 

photos.

2/15/2008
1/8" - Total Depth 

1/2"
 Took photos.  Trap, hardware, and sandbags removed from pipe.

Basin L 9/20/2007 11/2/2007
1/8" - Total Depth 

3/8"
Took photos 12/10/2007

5/16" - Total Depth 
= 15/16"

Took photos 2/15/2008
1/8" - Total Depth 

3/8"
 Took photos.  Trap, hardware, and sandbag removed from pipe.

Basin D 9/20/2007 11/5/2007 Dusting (<1/16") Took photos 12/10/2007 Dusting (<1/16") Took photos 2/15/2008
Dusting to 1/8" - Total 

Depth = 1/8"
Took photos.  Bottles, trap hardware, and sandbags removed from 

pipe.

Outfall 53 10/5/2007 11/2/2007
Dusting to 3/16" - 

Total Depth = 5/16"
Leaves caught on bottles, removed.  

Took photos.
12/10/2007

1/4" to 5/8" - Total 
Depth = 15/8"

Took photos 2/15/2008
1/2" to 1 1/3" - Total 

Depth = 3 7/12"
Took photos.  Bottles and trap hardware removed from pipe.

* The third sediment trap inspection and removal was initially slated for January 2008, but had to be postponed multiple times due to storm events, conflicts at the Toyota facility, and scheduling issues.

3rd Inspection and Removal*

Basin or Outfall Installation Date

1st Inspection 2nd Inspection
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Table 5
Storm Water Solids Analyses Summary
Terminal 4
Portland, Oregon

  

Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual
Basin D 1 1 1 1 1 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1
Basin M 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Basin L 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Basin R 1 0 1 1 1 0 1 0 1 0 1 0 0 0 1 0 1 0 1 1

Basin T (Outfall 52C) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Outfall 53 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Notes: The storm water solids analyses for Basins R, M, L, and D could not be completed due to low sample volume.

PCB CongenersPCB Aroclors
Organochlorine 

pesticides
Organic Carbon Percent Solids Phthalates Metals TPH PAHs 

Basin or Outfall
Grain Size
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1.0 INTRODUCTION  

This Field Sampling Plan (FSP) presents the approach and procedures to implement 
stormwater sampling activities in early 2007 for the Remedial Investigation and 
Feasibility Study (RI/FS) of the Portland Harbor Superfund Site (Site).  This FSP 
describes the field sampling and the Quality Assurance Project Plan Addendum (QAPP 
Addendum; Integral 2007) provides the laboratory analysis procedures to accomplish the 
following types of data collection: 

• Stormwater chemistry, total suspended solids (TSS), and associated 
conventionals 

• Stormwater suspended sediment chemistry and associated 
conventionals. 

 

The field study sampling procedures, methods, and analyses for stormwater are described 
in this document.  This FSP is a companion document to the Round 3A Stormwater 
Sampling Rationale (Anchor and Integral 2007), which describes the reasoning behind 
the overall approach.  The RI/FS project conducted by the Lower Willamette Group 
(LWG) is currently collecting Round 3A of sampling data in the river for various 
purposes, which will extend well into 2007.  Therefore, this stormwater sampling is 
considered part of the Round 3A sampling. 

1.1  BACKGROUND AND CONTEXT 

Surface water chemicals are suspected to contribute to fish tissue burdens (and related 
risks) within the Site.  The importance of various sources of surface water chemicals, 
particularly stormwater, is not well understood.  The sources to the water column from 
resuspension of sediment versus other water borne sources (such as stormwater) must be 
known to develop sediment and surface water preliminary remediation goals (PRGs) that 
are intended to minimize fish tissue related risks for the Site. 

 
Additionally, stormwater discharges have the potential to contribute to recontamination 
of sediments near outfalls (and/or potentially Site-wide for some chemicals) following 
cleanup when the discharge contains settleable solids with associated chemicals.  The 
potential for this outcome must be assessed at an FS-appropriate level of detail to 
understand the general extent and need for stormwater source controls. 

 
To understand the relative contribution of stormwater chemicals to fish tissue burdens 
and predict whether sediments would recontaminate at levels above PRGs eventually set 
for the Site, estimates of stormwater loads are needed for inputs to estimation tools and 
models (Hope 2006).   
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Existing stormwater quality data for the Site are sporadic and relatively limited (Integral 
et al. 2004).  Consequently, estimation of stormwater loads to the river based on existing 
data or literature values would be highly uncertain.  Site-specific stormwater sampling is 
needed to support stormwater chemical loading estimates for input into the fate and 
transport model and other estimation tools that will be used to understand the relative 
contribution of stormwater chemicals to fish tissue burdens and predict whether 
sediments would recontaminate at levels above PRGs eventually set for the site. 

 
Since the draft RI report is due in spring 2008 this information needs to be collected in 
the 2006/2007 wet-weather season to prevent slippage of the RI/FS schedule.  Additional 
information may be collected by individual upland sites to supplement this effort and 
included in the final RI report. 

 
As a result of the lack of information on the stormwater pathway, a Stormwater Technical 
Team comprised of representatives of the Environmental Protection Agency (EPA), 
Oregon Department of Environmental Quality (DEQ), and the LWG was established in 
November 2006.  The recommendations of the Team (Koch et al. 2006) were presented 
to the Portland Harbor Managers (also comprised of representatives of EPA, DEQ, Tribes 
and LWG) in December 2006 and are the basis of this FSP. 

Additional background information is provided in the Stormwater Sampling Rationale 
(Anchor and Integral 2007). 

1.2  SAMPLING PURPOSE 

The purpose of the sampling is briefly described in Section 1.1 and is detailed in the 
Stormwater Sampling Rationale.  In summary, the purpose of this sampling and analysis 
effort is to provide data for evaluating the potential risk related to in-river fish tissue 
chemical burdens and sediment recontamination from stormwater discharges to the river.  
These data will be used for understanding the relative magnitude of stormwater impacts 
to the harbor, developing the draft Site RI, identifying remaining stormwater data gaps, 
and eventually, evaluating remedial alternatives in the Site FS. 

This FSP describes the approach for measuring the chemical concentrations in 
stormwater and for obtaining stormwater flow data at 31 locations around the Site to meet 
the above objectives.  These data will be used, in conjunction with estimation and 
evaluation tools described in the Stormwater Sampling Rationale to assess the nature and 
extent of chemical loading from stormwater discharges to the Site.  In summary, the 
sampling approach involves: 

1. Flow-weighted composite water samples from three storm events including whole 
water for organic compound analyses and filtered/unfiltered pairs for metals 
analyses. 
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2. One additional set of grab stormwater samples at 10 of the 31 sampling locations 

for sampling of filtered/unfiltered pairs and analysis of selected organic 
compounds and associated conventionals.  

3. Sediment trap deployment (to collect suspended sediment from stormwater and 
analyze for sediment chemistry)1 for a minimum duration of 3 months. 

4. Continuous flow monitoring at each sampling site for the duration of the sampling 
effort. 

1.4  DATA QUALITY OBJECTIVES 

Sample collection will adhere to the Standard Operating Procedures (SOPs) contained in 
the Appendices A through F in this FSP and accepted analytical methods as described in 
the QAPP Addendum (Integral 2007) in an effort to limit sources of bias.  An overview 
of the procedures for sample collection, processing, and analysis are presented in 
Sections 2 and 3.  Every attempt will be made to achieve the reporting limit goals 
identified in Section 2.  Issues related to analytical data quality objectives that apply to 
any Round 2 or 3 LWG sampling are discussed in QAPP Addendum, which references 
the specific data quality indicators and objectives detailed in the Round 2 QAPP (Integral 
and Windward 2004).  This document discusses the specific PARCC parameters (i.e., 
precision, accuracy or bias, representativeness, completeness, comparability) that are 
commonly used to assess the quality of environmental data.  Each of these parameters as 
they apply to this sampling effort is summarized briefly below. 

1.4.1 Precision 
Precision is a measure of scatter in the data due to random error from sampling and 
analytical procedures.  Precision will be measured using relative percent difference 
(RPD) on laboratory duplicates and matrix spike duplicates.  Acceptable limits and 
frequencies for these duplicates and other laboratory control samples are described in the 
Round 2 QAPP.  These tests will allow estimates of the precision of the data set.  Specific 
details regarding field and laboratory quality control samples (including batch frequency) 
are discussed in Section 3.8 including number of field replicate and duplicate samples. 

1.4.2 Bias 
Bias is a measure of the difference between the parameter result and the true value due to 
systematic errors.  Possible sources of systematic errors are collection, sample instability 
(physical/chemical), interferences, calibration, contamination, etc. 
 

                                                 
1 The term “sediment trap” refers to the process of collecting suspended sediments in stormwater by deploying traps 
within stormwater conveyance systems and later sampling those sediments for chemical analysis.  This should not 
be confused with sediment traps that are deployed within the river, which is one type of Round 3A sampling 
currently underway for the Site. 
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Bias associated with sample matrix will be measured using the percent recovery (%R) on 
laboratory control samples (LCS), matrix spikes recoveries and surrogate recoveries.  
Matrix spikes may provide an estimate of bias for the entire analytical procedure.  The 
acceptable recoveries and frequencies for LCS, matrix spikes, and surrogates for the 
parameters to be analyzed are listed in the Round 2 QAPP. 
 
Bias associated with contamination will be assessed by analysis of equipment rinsate 
blanks and laboratory method blanks.  The equipment rinsate blank is a measure of field 
contamination whereas the method blank is a measure of laboratory contamination.  The 
handling and qualification of results based on blank contaminant information is detailed 
in the Round 2 QAPP.  The frequency of laboratory method and field rinsate blanks is 
discussed in the Round 2 QAPP and Section 3.8, respectively.    
 
A field duplicate sample for sediment traps will be deployed at two locations and 
analyzed with each sediment trap batch to provide an estimate of overall variability in the 
sediment data (Section 3.8).  Certified Reference Materials (CRM) will be analyzed to 
monitor performance of the analytical systems.  Information regarding CRM 
requirements for this project is included in the Round 2 QAPP. 

1.4.3 Representativeness 
 
1.4.3.1 Whole Water 
This project will measure chemical concentrations in stormwater.  With regard to 
stormwater, representativeness is achieved by selecting sample locations, methods and 
times so that the data describes the characteristics of stormwater runoff over the range of 
land use conditions in the drainage basins, the varying hydrologic conditions within an 
individual storm event (i.e., rising and falling portions of the hydrograph), and a 
representative cross-section of storm types.  Additional details regarding 
representativeness of sample location, collection of storm flows, and the criteria used for 
sampling are presented in Sections 2.1.1 and 3.4. 
 
Representativeness of Individual Storm Events.  Stormwater (both whole water and 
filtered) samples will be flow-weighted composite samples representing the range of 
discharge conditions during the sampling event, including where possible the rising and 
falling portions of the runoff hydrograph. 
 
Representativeness of Storm Types.  Storm events are variable in nature by runoff 
volume, flow rate, antecedent rainfall, and season.  This variability will be evaluated by 
comparing the magnitude and intensity of the runoff hydrographs, where samples were 
collected on the hydrographs, time between storm events, and time of year the samples 
were collected to determine whether a representative range of storm types was included 
in the monitoring program. 
 
The LWG will evaluate data, progress, sampling methodology, and sample locations on 
an ongoing basis as data is analyzed and the project is implemented.  While it is 
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anticipated that a sufficient number of samples will be collected, the number of samples 
will be reevaluated at the end of the sampling project.  Through the course of this 
sampling effort, the LWG may request from EPA modifications to the procedures in the 
FSP to help better represent storm types, if needed. 
 
1.5.3.2 Sediment Traps 
Sediment traps are useful monitoring tools to help identify chemical concentrations in 
suspended sediments in stormwater.  There are several issues relevant to the 
representativeness of sediment trap samples, which are discussed in the Stormwater 
Sampling Rationale (Anchor and Integral 2007).  In summary, this sampling method 
captures only the particulate fraction of the stormwater and provides little information on 
dissolved chemicals.  Further, it is difficult to predict potential sampling biases that may 
occur during sediment trapping, but considering the perturbations in the flow field that 
the bottle creates, certain grain size fractions in the suspended load could be 
preferentially trapped. 
 
In addition, the physical characteristics of each sediment trap sampling location vary such 
that a different range and/or type of flows, and therefore, storm conditions may be 
sampled. Because there is a minimum height at which the sediment trap is over topped 
and starts to collect sample, some sediment traps may not be collecting sample during 
smaller storms, and the frequency of such occurrence will vary from location to location. 
 
The LWG will evaluate data, progress, sampling and analytical methodology, design of 
sample apparatus (bottle size, installation) and sample locations on an ongoing basis as 
data is analyzed and the project is implemented.  Through the course of this sampling 
effort, the LWG may request from EPA modifications to the FSP procedures to help 
increase the representativeness of the sediment trap sampling, if necessary. 

1.4.4 Completeness and Comparability 
The completeness of the data will be maximized by using proven sampling techniques, 
packaging samples for transport to avoid breakage, and timely processing at the 
laboratory.  The analytical requirements in sample volumes to achieve goals will be met 
to assure acceptable data.  Where possible, excess sample will be archived until the 
laboratory results can be reviewed by the project manager.  The goals for generation of 
usable data are provided in the Round 2 QAPP. 
 
For comparability, the analytical chemistry methods were selected consistent with other 
data collection activities for the RI/FS, which also follow the Round 2 QAPP.  It is 
realized that if reporting limits differ, it will limit the ability to make direct comparisons 
and may limit future cleanup decisions.  It is further realized that modifications to 
sampling locations over the course of the project can also limit the ability to make 
comparisons.  In addition, one field replicate (the sediment trap samples only and if there 
is enough sample available) will be collected and analyzed from two outfall locations 
(see Section 3.8).  If a field replicate is not feasible, a field duplicate will be collected. 
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1.5  DOCUMENT ORGANIZATION 

The remaining sections of this document describe the sampling field and analytical 
procedures that will be used to collect stormwater and sediment samples:   

• Section 2 describes the sampling design.  

• Section 3 summarizes stormwater sample collection, processing, and 
measurement procedures for stormwater samples, sediment samples, 
and stormwater flows.  

• Section 4 describes the sampling implementation and schedule 
including contingency procedures that may be employed to collect 
data.   

• Section 5 summarizes how the data will be reported.  

• Section 6 provides references.  

 
Detailed SOPs for sampling and flow measurements are provided in appendices.  The 
appendices also contain a Chain of Custody SOP, field sampling forms, and health and 
safety procedures and are organized as follows:   

• Appendix A Stormwater Composite Sampling SOP 

• Appendix B Stormwater Grab Sampling SOP 

• Appendix C-1 Sediment Trap Sampling SOP 

• Appendix C-2 Stormwater Filtering for Sediment Collection (Back 
Up Procedure) 

• Appendix D Flow Meter Measurements 

• Appendix E Field Forms 

• Appendix F Chain of Custody SOP 

• Appendix G Confined Space Health and Safety Plan Addendum 
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2.0 SAMPLING DESIGN   

The Stormwater Sampling Rationale (Anchor and Integral 2007) describes the general 
approach and rationale for the overall study to support RI/FS objectives described there 
and summarized in Section 1.  This section describes the overall sampling design based 
on that rationale.    

2.1  SAMPLE LOCATIONS, TYPES, AND NUMBERS  

Tables 2-1 and 2-2 summarize the proposed stormwater sampling locations, types, 
numbers, and analyses.  Sample locations are presented in Figure 2-1.  Tables 2-3 and 2-4 
summarize the priority order of sampling of analytes for each sample type and the 
approximate sample volumes that will be needed for these analyses.  Table 2-5 provides 
the laboratories and methods that will be used for sample analysis.  Table 2-6 presents the 
analytes, analytical concentration goals, method detection limits, and method report 
limits.  The analytical concentration goals achievable with these sample volumes are 
discussed more in Section 2.2.   

All sampling equipment will be deployed at locations that are as close to the point of 
discharge (for outfall locations) or the junction2 associated with the land area of interest 
(for the land use based locations).  In all cases, equipment will be placed at elevations 
sufficient to minimize the potential for river water to back up to the sample location and 
compromise flow data quality, the integrity of the sediment traps, and collection of 
quality stormwater samples.  These locations as determined through field site visits, 
review of site drainage plans, and other research are shown in Figure 2-1.  Additional 
reconnaissance of some locations is still ongoing and the exact locations to be sampled 
will be coordinated with the Stormwater Technical Team and may vary from those shown 
in Figure 2-1. 

Three types of measurements will be conducted each station.  Each measurement type is 
discussed further in the following sections. 

2.1.1  Stormwater Composite Samples 
Flow-weighted composite samples of three storm events from each location will be 
collected to obtain Event Mean Concentrations (EMCs) of chemicals.  Flow-weighted, 
whole water (unfiltered) sample aliquots will be collected over the course of the storm 
event with Isco 6712 automatic samplers.  The samplers will be located either within the 
junction being sampled (above the expected water levels) or at secure sites, on the ground 
surface immediately adjacent to the junction access (e.g., manhole).  The sampling tube 

                                                 
2 The term “junction” refers to any accessible location where two or more pipes are joined by a structure such as a 
manhole.  This may include locations where drainage from surface runoff also enters the junction, such as catch 
basins that connect two or more pipes.   

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

7



    Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT  
    February 7, 2007 

 
will be placed inside the junction with the intake screen for the tube close to but not in 
contact with the bottom of the junction.   

The whole water samples will be collected by the sampling teams, identified in Section 4, 
and transported to the LWG Field Laboratory.  At the LWG Field Laboratory, sampler 
performance will be evaluated and the water from the individual sample bottles will be 
combined and mixed in a single container.  Whole water samples for organic compounds 
and TSS analyses as well as unfiltered/filtered water pairs for metals and total organic 
carbon (TOC)/dissolved organic carbon (DOC) analyses will be prepared by the sampling 
teams from the combined composite sample.  Each sample will be analyzed for the 
chemicals shown in Tables 2-2 and 2-3.  In addition, the priority order and list of 
chemicals analyzed will vary somewhat between locations as shown in Table 2-4a for 
reasons discussed in the Stormwater Sampling Rationale (Anchor and Integral 2007). 

Sampling of composite water samples will be attempted whenever weather conditions 
present themselves in order to obtain three stormwater samples within the wet-weather 
season during storms that meet the acceptable target storm conditions.  The target storm 
conditions for sampling are:  

• storms predicted to produce more than 0.2 inches rainfall over a minimum of a 3-
hour period, not to exceed approximately 2.25 inches in a 24 hour period 
(equivalent to the 2-year event),  

• and to have been preceded by at least a 24-hour dry period (less than 0.1 inches 
rainfall).   

The objective is to get a composite sample that represents aliquots over the entire storm 
hydrograph.  This is the primary reason for the approximate maximum in the target storm 
conditions.  National Oceanic and Atmospheric Administration (NOAA) storm 
predictions will generally be used in the evaluation of storms potentially meeting these 
criteria (http://www.wrh.noaa.gov/forecasts/graphical/sectors/pqrWeek.php#tabs). 

The above target storm conditions should be considered goals.  Each event sampled will 
be evaluated relative to these goals but circumstances may arise where all these goals 
cannot be met.  In that event, EPA and DEQ will be contacted to discuss sampling or 
storm conditions that substantially do not meet the target storm conditions prior to 
analyzing the samples.  The justification for accepting samples that deviate from these 
target storm conditions will be provided in the Field Report. 

For each sampling location, drainage basins will be evaluated for basin size and runoff 
characteristics to facilitate calculation of expected discharge flows for a variety of storm 
conditions meeting the storm criteria.  Samplers will be pre-programmed to collect 
aliquots of stormwater following the discharge of the calculated “trigger volume” for 
each storm event.  The objective is to collect a composite sample that represents aliquots 
collected into seven 1.8-liter bottles over the entire storm hydrograph (the eighth bottle in 
the sampler will be used for a field blank for quality assurance/quality control [QA/QC]).   
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However, this is only an approximate guideline that will be considered in the above 
evaluation of expected discharge flows and may be modified at one or more sampling 
locations.  If storm flows exceed expected volumes, the sampling period will be 
concluded when the sample bottles are full and thus in some cases, the falling limb of the 
storm hydrograph may not be sampled in its entirety. 

2.1.2 Stormwater Grab Samples 
During one storm event, discrete stormwater “grab” samples will be collected from 10 
locations where it is most likely that organics would be detected in water samples.  
Because the purpose of the grab samples is to collect partitioning (chemical dissolved 
phase/suspended sediment) rather than loading data, samples will be collected during 
storm periods expected to have higher chemical concentrations (e.g., first flush or rising 
limb), to increase the likelihood of detecting these chemicals.  All samples will be 
analyzed for TOC/DOC in addition to chemical parameters.  The sampling locations were 
selected based on general knowledge of site uses and potential chemical sources as 
described in the Stormwater Sampling Rationale (Anchor and Integral 2007).  Table 2-4a 
describes the locations where stormwater grab sampling will occur and the chemicals that 
will be analyzed at each of these locations.   

The sample teams will collect the stormwater from the automated samplers and transport 
it to the LWG Field Laboratory, where it will be composited and one aliquot will be 
filtered and distributed appropriately to sample bottles for laboratory analyses and a 
second aliquot will be distributed directly to sample bottles for laboratory analysis.  The 
analytical methods and concentration goals are the same as those discussed above for 
composite water samples.  Target storm conditions for grab sampling are the same as for 
composite sampling described above, with grab samples taken sometime in the rising 
limb of the hydrograph of a continuous storm meeting the above requirements. 

2.1.3 Sediment Trap Samples 
Sediment traps will generally be installed at each sampling location as close to the target 
junction as possible and downstream of the automatic sampler intake tube, but this may 
vary at some locations.  Figure 2-2 presents a photograph of a sediment trap of the type 
that will be deployed.  For large pipes draining larger areas (i.e., land use based locations) 
the sediment traps will be placed at the bottom of the junction or adjacent outlet pipe.  
For smaller pipes, the opening of the collection bottle will be placed as close as possible 
to the same elevation as the invert of the junction or outfall outlet.  Some sampling 
locations may require the use of sandbags or structural modifications to generate flow 
conditions conducive to sediment trap sampling.  The sediment traps will be deployed at 
each location for a minimum target period of 3 months during the wet-weather period. 

Sediment traps will be inspected at a minimum on a monthly basis.  When inspected, if 
the collection bottle is more than half full of sediments, the bottle will be capped with 
screw closures, removed from the mounting brackets, packaged and placed on ice in 
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coolers for transport to the Field Laboratory to be archived.  A clean empty collection 
bottle will then be placed in the trap.  If the collection bottle is less than one third full at 
the first monthly inspection, options for repositioning or relocating the equipment or 
adding additional traps to obtain a higher collection rate will be considered. 

Sediments will be collected and archived throughout the 3-month deployment period.  At 
the end of the deployment period, all sediments for each location will be combined and 
homogenized and sampled for analyses in the priority order shown in Tables 2-3 and 2-4b 
as the available sediment volume allows.   

In Tables 2-3 and 2-4b, analytes are ranked in priority order in the event that any 
collected sample size is insufficient to run all analyses.  The Stormwater Sampling 
Rationale (Anchor and Integral 2007) describes the reasoning for this priority order.  
Grain size is the last priority analyte because it is unlikely that large enough sample 
volumes for grain size analysis will be obtained at most locations, and it is more 
important to obtain information on chemistry.   

Also, due to physical constraints, it may be impossible to deploy sediment traps at some 
locations or obtain sufficient sample volume.  Contingency procedures in the event of this 
problem are discussed more in Section 4.3.  One possible contingency measure is to 
pump and actively filter sediments from large volumes of stormwater at some sites.  This 
contingency technique is described in Section 3.5.2.  

2.1.4 Flow Measurements 
Isco Model 750 Area Velocity flow modules will be used in conjunction with the Isco 
automatic samplers to allow the collection of flow-weighted composites at each sampling 
location.  The flow modules will also continuously record flow data for the duration of 
sediment trap deployment.   

2.2  SAMPLE ANALYSIS  

Stormwater and sediment samples will be analyzed as described below.  Table 2-5 
summarizes the analytes and methods of analysis for each analyte group for each sample 
type (sediment and stormwater). 

2.2.1 Water Samples 
The stormwater samples will be analyzed for pH, conductivity, turbidity, and temperature 
in the field.  Stormwater samples will be analyzed at selected chemical laboratories for 
conventionals, metals, and organic parameters as summarized in Table 2-5b.  It is 
anticipated that sufficient sample volume (as noted in Table 2-3) will be collected during 
each stormwater event to conduct all analyses listed in Table 2-5b.  The specific analytes 
for each parameter group and the analyte concentration goals (ACGs) are included in 
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Table 2-6b.  Table 2-2 shows the number of natural samples and identifies the QA/QC 
samples for each sampling event.  The QAPP Addendum (Integral 2007) summarizes the 
analytical program and provides details on the laboratory methods, QA procedures, and 
QA/QC requirements. 

2.2.2 Sediment Trap Samples 
The sediment samples will be analyzed at selected chemical laboratories for 
conventionals, metals, and organic parameters as summarized in Table 2-5a.  The 
analytes are listed in the priority for analysis in Table 2-3.  If sufficient mass (as shown 
on Table 2-3) is not available to complete all analyses, the analyses will be conducted by 
the laboratory in the priority order identified in this table.  Any additional mass available 
will be used for laboratory quality control analyses (matrix spike samples, laboratory 
duplicate samples, matrix spike duplicate samples).  The specific analytes for each 
parameter group and the ACGs are included on Table 2-6b.  Table 2-2 shows the number 
of natural samples and identifies the QA/QC samples for each sampling event.  The 
QAPP Addendum (Integral 2007) summarizes the analytical and provides details on the 
laboratory methods, sediment sample cleanup procedures, QA procedures, and QA/QC 
requirements.  

 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

11



    Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT  
    February 7, 2007 

 
3.0 SAMPLE COLLECTION AND PROCESSING PROCEDURES   

This section describes the sampling procedures, record keeping, sample handling, 
storage, and field quality control procedures that will be used during stormwater and 
sediment sampling. 

3.1 FIELD LOGBOOK AND FORMS 

All field activities and observations will be noted in a field logbook.  The field logbook 
will be a bound document containing individual field and sample log forms.  Any 
changes that occur at the site (e.g., personnel, responsibilities, deviations from the FSP) 
and the reasons for these changes will be documented in the field logbook.  Logbook 
entries will be clearly written with enough detail so that participants can reconstruct 
events later, if necessary.  The following data will be included in the field logbook: 

● General filed observations during location inspection or sample retrieval including, 
but not limited to, weather conditions, presence of other activities in the area, and 
any factors which may affect the quality of the data. 

● Date and time of sample collection. 
● Names of field coordinators and person(s) collecting and logging in the samples. 
● Observations made during sample collection. 
● A general description of the sample including color, odor, and presence of an oil 

sheen. 
 

A sample collection checklist will be completed following sampling operations at each 
sample station.  The checklist will include station designations, types of samples to be 
collected, and whether field replicates/duplicates, rinsate blanks, or additional sample 
volumes for laboratory QC analyses are to be collected.  A set of field log forms for this 
purpose is included in Appendix E. 

3.2 EQUIPMENT AND SUPPLIES  

Equipment and supplies will include sampling equipment, utensils, decontamination 
supplies, sample containers, coolers, logbooks and forms, personal protection equipment, 
and personal gear.  Protective wear (e.g., gloves, steel-toed boots) will be worn by field 
personnel as specified in the Health and Safety Plan (Appendix G; Integral 2004b).   

A detailed list of sampling equipment and supplies are listed in SOP Appendices as 
follows: 

• Stormwater composite sampling – Appendix A 

• Stormwater grab sampling – Appendix B 

• Sediment sampling – Appendix C 
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• Flow meter measurements – Appendix D 

 

For water sampling, the primary equipment used will be 31 Isco 6712 samplers with flow 
monitoring modules, sampler base and support equipment (batteries, data modules, 
sampler tubs, strainers, glass sample containers, etc.).  The samplers are composite 
samplers with sequential sampling capabilities.  Each sampler base contains eight 1.8-
liter glass sample containers.  Teflon intake screen, Teflon intake tubing, silicone pump 
tubing, and glass sample containers will be used in all locations.   

Once water from Isco sample containers is processed (per procedures below), the samples 
will be transferred to individual laboratory sample containers, will be submitted to the 
laboratory for analyses.  The analytical laboratory will supply individual laboratory 
sample containers and preservatives, as well as coolers and packing material.  Individual 
sample containers will be clearly labeled at the time each container is filled.  Labels will 
include the project name, sample location and number, sampler’s initials, analysis to be 
performed, date, and time.  The nomenclature used for designating field samples is 
described in Section 3.6.  

3.3  EQUIPMENT DECONTAMINATION PROCEDURES  

The following is a brief description of decontamination procedures for each set of 
equipment.  Details of these procedures are described in Appendices A, B, and C.  

For all samples, commercially available pre-cleaned sample containers will be used, and 
the laboratory will maintain a record of certification from the suppliers.  The sample 
container shipment documentation will record batch numbers for the containers.  With 
this documentation, containers can be traced to the supplier, and container wash analysis 
results can be reviewed.  The container wash certificate documentation will be archived 
in the project file.   

3.3.1 Water Sampling Equipment 
All sampling equipment and containers will be prepared prior to the sampling event.  Any 
portion of the Isco sampler (including intake screen, intake tubing, pump tubing, sample 
containers), filters, or other materials coming into contact with sampled stormwater will 
decontaminated prior to use or certified pre-cleaned from the equipment source. 
Appendices A and B contain detailed procedures and equipment material requirements to 
avoid potential contamination of samples.  These procedures are summarized below.  The 
sampler intake tubes and screens will be cleaned once prior to installation of the samplers 
using the decontamination procedure in Appendices A and B.  They will be subsequently 
cleaned and/or decontaminated under conditions described in Appendix A.  The 
laboratories listed in Table 2-5 will provide certified pre-cleaned (as described above and 
in Appendix A) containers for collecting processed samples at the Field Laboratory.   
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3.3.2 Sediment Sampling Equipment 

Sediment Traps.  The sediment trap bottles, and any portion of the sample collection, 
and homogenization equipment coming into contact with sediment samples will be 
decontaminated prior to use or certified pre-cleaned from the equipment source.  Detailed 
decontamination procedures for sampling equipment and sample containers are included 
in the Appendix C-1. 

Water Filtering for Sediment Collection (Back up Procedure).  Any portion of the 
tubing, pump, filters, or other materials coming into contact with sampled stormwater 
will be decontaminated prior to use or certified pre-cleaned from the equipment source.  
Detailed decontamination procedures for sampling equipment and sample containers are 
included in Appendix C-2. 

3.4   STORMWATER SAMPLE COLLECTION PROCEDURES 

Stormwater collection procedures are described in detail in Appendices A and B.  Two 
methods of stormwater collection will be used:    

• Flow weighted composite sampling of organics, metals, and 
conventionals that will be collected using an automated Isco pump 
and sample container system and Teflon™ tubing (Appendix A). 

• Grab water sampling of organics and conventionals using Isco pump, 
sample containers, and Teflon™ tubing (Appendix B). 

 

The SOPs (Appendices A-C) for stormwater sampling follow the general concepts used 
in the sampling and analysis of trace metals in relatively clean surface waters.  Examples, 
of these procedures are in EPA’s Method 1669, Sampling Ambient Water for Trace 
Metals at EPA Water Quality Criteria Levels (EPA 1996), and by the Field Sampling 
Manual for the Regional Monitoring Program for Trace Substances (David et al. 2001).  
These methods use the “clean hand-dirty hand” (or CH/DH) approach to sample 
collection.  Because this sampling effort does not involve sampling trace levels of 
chemicals in relatively clean surface waters there is no need for a strict CH/DH 
procedure.  However, the general concept of separating equipment and sample handling 
jobs to minimize the potential for contamination of samples is employed throughout the 
SOPs.  Detailed procedures for each type of sample collection that follow this general 
concept are described in Appendices A and B. 

3.4.1 Composite Stormwater Sampling Methods  
Automated Samplers. Stormwater samples for standard chemical and conventional 
analyses will be collected using a peristaltic pump through a Teflon-lined intake tube 
with a Teflon coated stainless steel pickup screen, which will feed to a silicon pump tube.  
The intake tube and screen will be attached to the bottom of the junction outlet along with 
the Area Velocity (AV) flow sensor (described more below).  The pre-cleaned Isco 
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sampler (following procedures discussed above) will be delivered to the sample site by 
the sampling team.   

Sampler Installation and Initialization.  Wherever possible, the sampler will be located 
above ground and next to the junction selected for sampling.  The pick up screen and the 
AV flow sensor will be installed on the sensor carrier.  Although there are tools that 
allow surface installation of sensors, confined space entry may be required to install the 
pickup screen and flow sensor.  In addition, at some locations accessible to the public 
(e.g., manholes on streets), the actual sampler and battery case will be installed within the 
junction selected for sampling.  The mounting specifications in these locations will vary 
by location, but in each case the sampler will be secured in such a fashion that is stable 
and will not be inundated by stormwater.  If confined space entry is required for any 
location, it will follow procedures in the HSP Addendum (Appendix G).  

The sample pickup screen and sensor will be attached to the inside the junction using a 
stainless steel plate or similar.  The plate will be bolted using concrete bolts to the bottom 
of the pipe or junction.  Hoses and electrical cords will be attached to the side of the pipe 
and manhole using concrete bolts and plastic ties or similar attachments.   

After the pickup and sensor have been installed, the sampler will be powered up and 
allowed to go through the self check process.  If the sampler check is acceptable, the 
clean sample containers will be installed.  Once the sample container section of the 
sampler is closed, the sampler will be manually enabled.  The sampler will then be 
lowered into the junction, if necessary, or otherwise secured above ground on the site.  
Care will be taken not to pinch or kink the pick up tube of the flow sensor cable.   

Once the sampler is deployed and the cover is closed, the sampling team leader, or 
designate, will call the sampler to disable it until an appropriate storm is forecasted.  The 
automatic sampler, when enabled by calling the sampler, will be pre-programmed to 
initiate sampling once specified trigger conditions (e.g., flow depth and/or volume) have 
been met and will continue to sample until the conditions are no longer met within the 
24-hour sampling duration or the bottle capacity is reached.  The trigger conditions will 
be different for each sampling station due to differences in basin sizes, pipe/junction 
configurations, and runoff characteristics, as well as non-stormwater discharges such as 
base flow. 

Flow Weighted Sampling Methods.  The automated sampler will collect flow weighted 
samples into seven 1.8-liter glass bottles.  The sampler will be programmed to collect 
flow proportional sample volumes.  Samples will collected on a uniform time basis and 
the volume collected at each time step will be proportional to the volume of water that 
has passed the flow meter since the previous time step.  The automated sampler collects 
the stormwater in 10-ml increments.  The number of 10-ml increments collected at each 
time step is dependent on the flow rate and the sampler programming that is unique to 
each sampling site.  The volume of stormwater water that passes the flow module per 10-
ml sample increment will be estimated for each basin to maximize the likelihood that the 
minimum volume of water required for analysis is collected without exceeding the total 
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volume capacity of the sampler.  A complete sampling event would result in 7 1.8-liter 
bottles being filled or nearly filled over the duration of the storm such that most of the 
storm hydrograph is sampled. 

Sampler Programming.  As noted above, the volume collected at each time interval is 
dependent on the flow in the pipe, which is related to the storm magnitude.  Each sampler 
will be pre-programmed with several sampling routines that include different 
proportional volume sampling rates so that an appropriate program can be selected based 
on the magnitude of the storm that is being predicted, the size of the basin, the pipe 
conditions, etc.  For example, for a predicted small storm, a sampler program would be 
selected that collects relatively large flow proportional volumes at each time interval to 
achieve the necessary total volumes to perform the necessary analyses.  Similarly, for a 
predicted large low intensity storm, a low flow proportional volume for each time interval 
will be selected to improve the chances that most of the hydrograph is sampled.  For all 
sampling conditions, the samplers will be programmed to perform one pre-flush prior to 
taking a sample. 

The minimum volume collected will be based on the minimum storm expected to 
generate runoff (0.2 inches).  The maximum volume will be based on the forecasted 
precipitation with some allowance for under-predictions of rainfall associated with a 
storm.   

Storm Watch Procedures.  The Team Coordinator (see Section 4.1 for team 
organization) will monitor storm predictions from the NOAA website 
(http://www.wrh.noaa.gov/forecasts/graphical/sectors/pqrWeek.php#tabs) area rain 
gauges (e.g., City of Portland and Portland Airport).  Once the required amount of dry 
weather is achieved, the team will be on “storm watch.”  Isco samplers will remain at 
each location for the duration of the deployment period.  When weather forecasts indicate 
that a storm is coming that may meet the target storm conditions, the weather and rainfall 
conditions will be monitored on a frequent basis.  Samplers may be periodically polled 
via cell phone to determine if flow conditions at various locations are changing, 
indicating the local rainfall is starting.  Once the appropriate height/volume conditions 
have been achieved at each location (as described above) and the storm appears to be 
likely to meet the target storm conditions, the samplers will be activated via cell phone to 
use a specified pre-program consistent with the type of storm occurring as discussed 
above.  The samplers may be polled periodically during the sampling event to understand 
whether it is likely that the best program is underway for the storm conditions actually 
occurring and to determine when the sampling routine is likely to be complete.  

Sample Collection.  After the sampling event is completed, the sampling team leader 
will call the sampler and disable it if the storm event concludes prior to the 24-hour 
cutoff, to prevent additional stormwater from being collected.  Isco sample containers 
will be recovered within a goal of 12 hours after the conclusion of the sampling event.  
The sampling team will retrieve the automatic sampler and remove sample containers and 
seal them with Teflon lined caps, label, and package them appropriately for transportation 
to the LWG Field Laboratory.  The sampling team will install new clean containers and 
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re-deploy the sampler as described previously.  The Isco samplers will be decontaminated 
prior to the first installation and will not be subsequently decontaminated except as noted 
in Appendix A.  

Flow Data Interpretation.  It is possible during a given event that not all the sample 
containers are filled or that the container volume is exceeded due to differences between 
the forecasted precipitation and the actual precipitation at the site.  The flow data 
collected at the time of sample collection will be examined to determine if the sample 
appears to be valid or needs special compositing considerations (as described below) 
before compositing and shipment to the analytical lab. 

As part of the field sampling procedures, the sampling team will download the sampling 
report and flow data from the data logger to a desk top computer for data analysis using 
the manufacturer supplied software.  The data will be reviewed to determine the flow 
hydrograph and where on that hydrograph samples were taken.  The storm data will be 
compared to the target storm conditions to determine if the samples are representative of 
the storm.  The Team Leaders in coordination with the Team Coordinator or his/her 
designee will determine whether the samples meet the sampling criteria, and which of the 
sample containers will be composited for analyses.  The following criteria will be used to 
determine the acceptability of stormwater samples: 

• Sufficient Sample for Analysis.  The samples will be checked to determine if 
there are adequate sample aliquots and volume for analysis. 

• Review Rainfall Data and Criteria.  The total rainfall and antecedent dry weather 
period will be determined to see if the target storm conditions were met using data 
from the City of Portland and Portland Airport rainfall gauges. 

• Review Flow Hydrograph, Sample Collection (time and number), and Storm 
Criteria.  The Team Coordinator will determine which of the sample containers 
should be composited by reviewing the flow hydrograph, the discrete sampling 
times relative to storm flow. 

If it appears that samples may not be reasonably representative of the storm or the target 
storm conditions and the issue cannot be resolved by using one of the contingency 
measures discussed below, the LWG will discuss the representativeness of the sample 
containers selected for compositing with EPA and DEQ.  However, it should be noted 
that laboratory holding times will be in effect and decisions must be made in a timely 
manner.   

Sample Processing and Compositing.  At the LWG Field Laboratory, the sampling 
team will combine the stormwater samples into a single composite and samples will be 
filtered (for metals analyses only) and prepared for laboratory analyses.  The 
compositing, filtering, and sample preservation will occur at the Field Laboratory as soon 
as possible after sample collection.  The goal will be to conduct filtering within 24 hours 
of sample retrieval from the samplers.  The compositing procedure and field filtering 
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procedures for metals are described in detail in Appendix A.  Throughout this process, 
the samples will be handled following the procedures described in the Chain of Custody 
SOP (Appendix F). 

The field collected samples will be transported to the LWG Field Laboratory and held per 
requirements of Section 3.7 until the sampling report and flow data can be reviewed.  If 
the sampling report and flow data indicate that there was no malfunction and all the 
sample bottles are intact, the compositing and sample preparation would continue as 
described in Appendix A.  The samples would be emptied into a large sample container 
and mixed (i.e. using a churn splitter or other suitable apparatus) while samples are 
distributed to sample bottles for laboratory analyses. 

No preservatives will be added in the pre-processed samples.  All preservatives will be 
present in individual analytical sample bottles per Table 3-1 and Section 3.7.  Thus, 
preservation will take place in the Field Laboratory at the time processed samples are 
placed into the individual sample containers for laboratory analyses. 

After compositing, each sample container will be clearly labeled with the project name, 
sample identification, date and time of first aliquot collected that is used in the composite, 
initials of person(s) preparing the sample, analysis specification, and pertinent comments 
such as preservatives present in the sample.  A laboratory analysis request form (see 
Appendix E) with the date and time of the first aliquot collected that is used in the 
composite will be generated.  The sample analysis request form will be used by the 
analyst in performing the appropriate analyses for the sample. 

Sample Compositing and Processing Contingencies. As discussed above, several 
problems could occur that may affect the viability of a sample collected.  Common 
potential problems and their contingencies are as follows. 

1. Sample volume is not adequate to conduct all of desired analyses.  This may 
occur when the forecasted precipitation is substantially greater than the actual site 
precipitation.  Under these sampling conditions, the sample will be composited as 
normal and samples for analyses will be prepared in the priority shown in Table 
2-3.   

2. Sample exceeds bottle capacity.  The sampler report indicates that the bottle 
capacity was exceeded.  This may occur when the forecasted precipitation is 
substantially less than the actual site precipitation.  In this case the flow data will 
be evaluated; if the collected volume represents 50 percent or greater of the total 
storm and encompasses some of the falling limb of the storm, the total volume 
will be composited and analyzed per normal procedure.  If the sample volume 
represents less than 50 percent of the total storm volume, it should be composited 
and held at the LWG Field Laboratory under conditions shown in Table 3-1 for 
possible later analyses in the event that no further storm events can be 
successfully captured.  
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3. A portion of the sample is lost.  This would occur when one or more of the 

sampling bottles were damaged or the sampler malfunctioned.  In this situation, 
the sampling report and flow data will be reviewed to determine what 
representative portion of the storm volume is missing.  In this situation, it may be 
possible that a significant portion of the storm was not sampled, and/or there is 
not adequate volume to complete the desired analyses.  Following the process of 
the two previous scenarios, if the sample includes sample that represents 50 
percent of the storm and both rising and falling limb conditions are included, then 
the sample will be used.  If not, it will be archived at the Field Laboratory as 
described above.  If the sample meets the above conditions but the volume is 
inadequate to conduct all analyses, the sample containers will be filled in the 
priority order of analyses shown in Table 2-3. 

Laboratory Sample Receipt and Holding.  Once samples are accepted at the laboratory, 
the laboratory will handle and store samples consistent with the QAPP Addendum 
(Integral 2007) and Table 3-1.  After analysis, remaining sample will be archived 
according to the laboratory’s SOP.  The remaining sample will be kept at 4ºC and 
retained for 6 months beyond issue of the laboratory report.  

3.4.2 Summary of Grab Stormwater Sampling Methods 
Stormwater grab samples for standard chemical and conventional analyses will be 
collected using a peristaltic pump that is part of the Isco automatic sampler.  The sampler 
case will be opened and the delivery tube will be removed from the bulk head fitting.  A 
Teflon lined tube will be connected to the bulkhead fitting to collect the desired samples.  
The sampler will be put into “Grab” mode and the specified volume will be programmed 
into the sampler.  Once activated, the sampler will purge and the grab sample will be 
collected into 1.8 liter glass containers.     

The sampling team will seal the samples with Teflon lined caps, label, and package them 
appropriately for transportation to the LWG Field Laboratory.  The sampling team will 
remove the grab sampling tube from the bulkhead fitting and reconnect the distribution 
tube and close up the sampler.  The sampling team will re-deploy the sampler as 
described previously. 

Samples will be generally transported and handled from field site, to Field Laboratory, to 
analytical laboratory per procedures described above for composite water samples.  At 
the LWG Field Laboratory, the sampling team will combine the field samples into a 
single composite and samples will be filtered and prepared for laboratory analyses.  The 
compositing, filtering, and sample preservation will occur at the Field Laboratory as soon 
as possible after sample collection.  The goal will be to conduct filtering within 24 hours 
of sample retrieval from the samplers.  Field filtering procedures for organic compounds 
are described in detail in Appendix B.  The samples will be handled following the 
procedures described in the Chain of Custody SOP (Appendix F). 
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3.4.3 Flow and Rain Data Collection  

Flow will be measured with the Teledyne/Isco 750 AV Module (module).  The module is 
an add-on enhancement to the Teledyne/Isco’s 6700 Series Samplers that are being used 
to collect stormwater samples.  The module provides the ability to collect flow 
proportional sample volumes and flow-paced samples.  The sampler displays the real-
time level, velocity, flow rate, and total flow provided by the module.  The sampler 
records this data for later analysis.   

The module is designed to measure flow in open channels without a primary device.  (A 
primary device is a hydraulic structure, such as a weir or a flume, which modifies a 
channel so there is a known relationship between the liquid level and the flow rate.)  Area 
velocity flow conversion requires three measurements: water level, velocity, and pipe 
dimensions.  The AV sensor provides the level and velocity measurements.  The pipe 
dimensions will be measured in the field and entered during module programming.  The 
flow calculation is made in two steps.  First, the module calculates the pipe cross-section 
(or area) using the programmed pipe dimensions and the level measurement.  Then, the 
module multiplies the channel cross section and the velocity measurement to calculate the 
flow rate. 

The sampler will be programmed to use the customary U.S. measurement units, such as 
feet (depth), cubic feet per second or gallons per minute (flow, depending on size of the 
contributing basin), and gallons or millions of gallons (volume, depending on the size of 
the contributing basin).  The sampler will be programmed to record flow data at 5-minute 
intervals.  These data will be periodically downloaded throughout the course of the 
sampler deployment (as determined by data storage capacity) and entered into the project 
database. 

In addition, data on rainfall will be obtained from various existing established rain gauge 
stations around the Portland area.  These data will be used to make sampling decisions 
throughout the course of the sampling and to understand flow results for data reporting as 
described above. 

3.5 SEDIMENT SAMPLE COLLECTION PROCEDURES 

Collection procedures for stormwater sediments are detailed in Appendix C and 
summarized below. 

3.5.1 Sediment Traps 
Sediment traps will be used to collect stormwater suspended sediments.  The sediment 
traps consist of a stainless steel bracket and a certified phthalate free HDPE bottle.  
Figure 2-2 presents a photograph of a sediment trap of the type that will be deployed.  
Sediment traps will be installed by bolting the steel base plate directly to the location 
junction or pipe (see example in Figure 2-2) with the orientation discussed in Section 
2.1.3.  
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As described in Section 2.1, sediment traps will be deployed at each location for a 
minimum target period of 3 months.  Sediment traps will be inspected on a monthly basis 
at a minimum.  When inspected, if the collection bottle is half full, sediments will be 
collected and archived and a clean bottle, filled with deionized water will be returned to 
the trap.  This process will be repeated, and sampled sediments archived at the LWG 
Field Laboratory for additional later compositing until the trap deployment period ends.   

Sediment samples will be capped with Teflon lined lids, labeled, sealed and packaged 
appropriately for transport to the LWG Field Laboratory per the collection procedures 
presented in Appendix C-1  At the field laboratory, the samples will be removed from the 
sampler bottles and stored in wide-mouth jars in the freezer.  Sediment removal from the 
sediment trap bottle to the sample containers will follow the procedures in Appendix C-1.  

Once the deployment period has ended, all sampled sediments (including archived 
aliquots) will be combined and subsampled following the procedures in Appendix C-1. 

Sample analysis containers will be filled in the priority order shown in Table 2-4b, until 
there is no more sample available.  Any additional sediment will be collected into sample 
bottles for laboratory QA/QC analyses.   

3.5.2  Water Filtering for Sediment Collection (Back up Procedure) 
This procedure will be used in the event that a sediment trap cannot be deployed at a 
location because of limited space availability or other logistical reasons or insufficient 
sediment volume can be collected in sediment traps.  To mimic the deployment of 
sediment traps, this procedure would be employed over several storm events at the 
location in question.  The sediment samples obtained over several events will then be 
composited in the analytical laboratory to mimic the deployment of a sediment trap over 
3 months. 

Large volumes of water will be pumped through TeflonTM tubing to collect the particulate 
fraction from the water for subsequent analysis of the particulate fraction.  Currently, two 
techniques are being evaluated as options for sediment collection:  collection with a 
portable continuous flow centrifuge pump; and collection with a peristaltic pump system 
with sequential filters and glass fiber filter cartridges.  The total volume of water pumped 
for each sample will be determined based on the analytes selected for the station.  Table 
3-2 provides estimates of stormwater sample volumes required for each of these sample 
collection techniques.  The high volume collection procedure will follow methods 
detailed in Appendix C-2. 

The portable continuous flow centrifuge pump system samples would be collected by 
pumping water from the sample location (junction) and sequestering the suspended 
particles in sample collection jar, which would avoid collecting and retaining large 
volumes of water for subsequent filtration.  The accumulated sediment would then be 
transferred from the centrifuge pump sample collection vessel, homogenized, and 
subsampled into sample jars for chemical analysis.  The peristaltic pump system would 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

21



    Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT  
    February 7, 2007 

 
require a high pressure tubing setup and large volume capacity filters, in series, to extract 
the suspended particles.  The large capacity filters would be connected in series with the 
smallest pore size of 4 or 5 µm, which is the low-end range for silt particles (ASTM 
1985).  The peristaltic system could be conducted by collection of water into a container 
(e.g., 20L carboy) and subsequent filtration.  The reconnaissance survey will help 
determine whether the high-volume collection could be conducted directly from the 
sampling location without intermediate storage.  The minimum filter pore size to be used 
will be 4-5 µm.  

Samples will be collected using the using methods that minimize the potential for 
contamination through sample or sample equipment handling and will follow the general 
concept of the CH-DH approach described above.  Once the desired volume is pumped, 
the glass fiber filters will be removed, placed in sample jars, and stored in a cooler 
containing wet ice.   At the analytical laboratory, the filters will be archived until the last 
sampling event is conducted.  Once filters from the last event arrive in the laboratory, the 
laboratory technicians will combine the sediments from all the filters at each location and 
homogenize using clean implements.  The resulting homogenized sediment sample will 
be analyzed to determine the concentration of chemicals present within the collected 
particulates.  Detailed procedures for this sampling technique are described in Appendix 
C-2. 

3.6  SAMPLE IDENTIFICATION  

All samples will be assigned a unique identification number based on a sample 
designation scheme designed to meet the needs of the field personnel, laboratory and 
LWG data management, validation chemists, and data users.  The unique code will be 
assigned to each sample as part of the data record and will indicate the project phase, 
sampling location, sample type, sampling event, and level of replication/duplication.  
Sample identifiers will consist of two to three components separated by dashes.  The first 
component, LW3, identifies the data as belonging to the Lower Willamette River RI/FS 
as a part of the Round 3 sampling.  The second component will begin with the 
abbreviation “STW” to designate the stormwater sample, followed by a CW, GW, or S 
for composite water, grab water, or sediment, followed by a single-number code that 
designates the sampling event.  The station number will complete the second component.  

Additional codes may be adopted, if necessary, to reflect sampling equipment 
requirements.  Leading zeros will be used for stations with numbers below 100 for ease 
of data management and correct sorting. The third component will be used to code field 
duplicate and replicate samples.  A single digit number will be used to indicate field 
duplicates or splits in the third component of the sample identifiers.  For equipment 
decontamination blanks, sequential numbers starting at 900 will be assigned instead of 
station numbers.  The sample type code will correspond to the sample type for which the 
decontamination blank was collected. 

Example sample identifiers are:  
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• LW3-STW-CW-1022:  stormwater composite sample from Station 

22 collected during the first sampling event.  

• LW3-SW-CW-1022-1:  stormwater composite sample from Station 
22 collected during the first sampling event; field duplicate is 
associated with this sample.  

• LW3-SW-CW-1022-2:  field duplicate stormwater composite sample 
from Station 22 collected during first sampling event.  

3.7 SAMPLE HANDLING AND STORAGE  

The number, size, and type of sample containers needed for each sample are listed in 
Table 3-1.  This table also includes the preservative and holding times for the various 
analyses.  In general, preservatives will be added to the sample containers by the 
analytical laboratory prior to shipment to the field.  The sampling team will confirm the 
presence or absence of preservative in the containers prior to filling.  Any discrepancies 
with preservatives will be noted on the field sampling records, and corrective action will 
be initiated.  

Once the sample is collected and preserved, the sample container will be capped, labeled, 
and placed in double-sealed polyethylene bags (except for phthalate water samples—see 
Appendix C for phthalate related procedures) and stored on ice or refrigerated until 
shipped to the laboratory under the chain-of-custody procedures outlined in Appendix F.  

Each storage freezer or refrigeration unit in the LWG Field Laboratory will be monitored 
bi-weekly to ensure temperature compliance.  Each unit will have a separate log form 
containing date, time, and temperature information.  

3.8 QA/QC  

3.8.1 Field Quality Control 
Field QC samples are used to assess sample method variability (e.g., replicates) and 
sample variability (e.g., duplicates), evaluate potential sources of contamination (e.g., 
equipment rinsate and trip blanks), or confirm proper storage conditions (e.g., 
temperature blanks).  The estimated numbers of field and QC samples are listed in Table 
2-2.  Details on field replicate samples and field QC samples are described in the QAPP 
Addendum (Integral 2007).   

In summary, the QAPP Addendum describes QA/QC procedures that will be used to 
complete the stormwater investigation.  The QAPP Addendum for the stormwater 
investigation was developed within the framework of the existing LWG Round 2 QAPP 
(Integral and Windward 2004) and Addenda (Integral 2004a) for the ongoing LWG 
investigations.   
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For sediment trap samples, the mass of material collected is anticipated to be limited.  For 
sediment samples, the QAPP Addendum includes the collection of field QC samples and 
additional mass for laboratory QC samples (matrix spike, matrix spike duplicate or 
laboratory duplicate) as follows and per Table 2-2: 

• Field replicate, 1 per 20 samples 

• Laboratory QC samples, 1 per 20 samples 

• Equipment rinsate blank for phthalates, 1 per 20 samples 

 

Field replicates will be generated by deploying sediment traps with additional sample 
collection vessels, and compositing the sediment from each half of the sediment trap 
collection vessels, separately, into two subsamples for analysis.  Deployment of two 
vessels will only be possible at some of the locations, due to expected space limitations 
within the junctions.  Consequently, after the location reconnaissance, the locations of the 
replicate trap deployment will be determined based on available space and other 
constraints noted above for sediment trap deployment.  Replicate trap deployment will be 
conducted at sufficient locations to meet the 1 in 20 requirement.  If this is not possible, 
the replicate analysis will be substituted with a duplicate analysis consisting of 
homogenizing sediment from one vessel and splitting into two equal aliquots for 
analyses, at locations where sufficient volume is present, so that the 1 in 20 requirement.  
Analysis for laboratory QC samples will be conducted by dividing the total sediment 
collected from one sediment trap vessel at select locations with sufficient volume into 
three aliquots of equal mass for the laboratory analysis of the sample, matrix spike, and 
matrix spike duplicate.  

For water samples, the sampling program will be designed to collect additional volume 
for field and laboratory QC samples.  The QC program for water samples includes: 

• Field duplicates, 1 per 20 samples  

• Laboratory QC samples, 1 per 20 samples 

• Field blank for all analyte groups, 1 per 20 samples 

• Equipment rinsate blank for all analyte groups prior to field 
deployment of automated samplers. 

 

The inclusion of phthalates in the analyte list requires careful consideration in the design 
of the sample collection program to ensure that the sediment and water samples do not 
come into contact with phthalate-containing material.  Because the water samples require 
pumping and additional handling for compositing, the likelihood of field contamination 
from contact with phthalate-containing components increases and could result in 
qualification of the data if phthalates are detected in the associated field blank samples.  
The procedures detailed in Appendices A, B, and C include careful consideration of the 
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materials and handling procedures used in order to avoid such sampling contamination if 
at all possible.  

It is possible that the samplers may be deployed with open bottles for up to several weeks 
before a storm sample is collected.  Airborne deposition of chemicals from the sampler 
bodies, which are made from various plastic materials, or ambient atmospheric urban 
sources may be potential source of contamination to the open bottles.  Consequently, the 
bottle eventually used for the rinsate blanks will also be left un-capped inside the 
samplers during sampler deployment and will be handled identically to the actual samples 
during the sample collection process. 

One equipment rinsate blank prior to deployment of the Isco samplers will be performed 
by pumping DI through the Isco sampler and into a clean sample bottle.  This will include 
the full Isco sampler set up including intake screen, Teflon sampler hose, and silicone 
pump tube installed in the sampler.  Sufficient volume will be collected to conduct all 
analyses in Table 2-4a, and the sample will be treated identical to any other water sample 
described in this FSP and QAPP Addendum in terms of storage, transport, analyses, and 
laboratory QA/QC procedures. 

3.8.2 Laboratory Quality Control 
Standard quality control procedures will be used by the laboratories for methods listed in 
Table 2-5 and following the QAPP Addendum (Integral 2007) and Round 2 QAPP 
(Integral and Windward 2004).  In summary, laboratory quality control samples will 
include analysis of surrogates, replicates, duplicates, laboratory control samples, method 
blanks matrix spike and matrix spikes duplicates in each batch of samples where 
appropriate.  Specific recommendations for QC samples and control limits are 
summarized in the QAPP Addendum. 

3.9 Equipment Maintenance 
The primary equipment to be maintained during the course of this sampling program is 
the Isco samplers and the sediment traps.  Both types of samplers will remain in the field 
for the duration of the deployment period (i.e., approximately March through May).  The 
Isco samplers and sediment traps will be routinely inspected throughout the course of the 
deployment period on a frequency dictated by the need for Isco battery replacement.  
Upon each inspection the proper functioning of Isco samplers and sediment traps will be 
confirmed by visually inspecting the equipment both inside and outside of the junction or 
pipe (as relevant to the particular sampling location).   

Sediment traps will be inspected to determine that the trap is still properly attached to the 
junction or pipe and that the bottles are properly seated within the sampler.  Any debris 
will be cleared away from around the samplers.   
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For Isco samplers, the proper attachment and placement of the flow sensor and intake 
tube will be verified and any debris will be cleared from this equipment.  Tubes will be 
inspected for bending or occlusions and cleared as necessary.  The Isco sampler battery 
will be replaced as necessary and the proper power up and re-initialization of the sampler 
will be confirmed prior to leaving the site.  The flow sensor will be calibrated as 
necessary.  The flow log memory capacity will be checked and data will be downloaded 
to a lap top if the memory is near full.  The sampler will be called to make sure the cell 
phone connection is properly working. 

If either sediment traps or Isco samplers are damaged beyond field repair capability, they 
will be removed and replaced with a spare sampler.  For Isco samplers, the sampler will 
be shipped to a company designated repair site and repaired as quickly as possible, so that 
it can be used as a potential spare in the future. 
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4.0 SAMPLING IMPLEMENTATION AND SCHEDULE 

4.1 SAMPLING TEAMS AND ORGANIZATION 

Successful completion of the sampling and analysis requires coordination and adherence 
to the FSP and QA/QC procedures.  Staffing and responsibilities are outlined below; an 
organization chart is provided in Figure 4-1.  The following discussion briefly outlines 
the duties of the key participants.  The LWG will notify the Agencies if there are any 
changes in the project organization listed below. 

4.1.1 Project Planning and Coordination 
As shown on the organization chart (Figure 4-1) Anchor has the lead role in 
implementing the FSP.  Carl Stivers will act as the overall Anchor project manager.  As 
the manager, he will act as the primary contact to the Portland Harbor Stormwater 
Technical Team and the EPA/DEQ/LWG management team.   

4.1.2 Field Sample Collection 
Simon Page, Anchor Environmental, is overseeing the field program.  Mr. Page will 
participate in the station reconnaissance and preparation, described in Section 4.2.  He 
will direct the sampling teams in equipment installation, when to activate the automatic 
samplers, assist in troubleshooting equipment problems, and be available to act as an 
alternate on the sampling teams. 

The sampling teams will be each lead by an Anchor water quality specialist familiar with 
the equipment operation.  Each team will also have a specialist from Integral to oversee 
the collection, processing, and shipment of the samples to the laboratory.  The team 
leader will have the responsibility to deploy and redeploy their automatic samplers as 
needed, activate their automatic samplers when notified of a storm meeting the sampling 
criteria is imminent, conduct collection the samples in a timely manner, download 
sampler storm event data, conduct or coordinate delivery of the samples to the LWG 
Field Laboratory, coordinate delivery of samples to the analytical laboratories, filling out 
all field forms and chain of custody forms, and ensure that all field work is conducted in 
accordance to the HSP (Appendix G and Integral 2004b). 

The operations and maintenance team will be based in Portland and have responsibility to 
routinely inspect and repair the sediment traps, Isco samplers, and other equipment, 
calibrate flow meters and samplers as needed, download the flow data loggers, and rotate 
the batteries in the automatic samplers to ensure that they are ready at all times to initiate 
sampling.  They may also deliver samples to the LWG Field Laboratory as needed.  

The Field Laboratory Team will assist in the processing, tracking, and archiving of 
samples, maintain sample archives, conduct packing of coolers and filling out chain-of-
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custody forms for laboratory delivery, will coordinate with the laboratories for sample 
delivery and/or pickup, facilitate the tracking of samples, and coordinate with 
laboratories to ensure correct analyses following the QAPP addendum are conducted. 

The laboratories used for the sampling program are listed in Table 2-5.  The laboratories 
will be responsible for providing “certified clean” sample bottles and equipment to the 
sampling teams, coolers and packaging materials, labels, seals, and chain-of-custody 
forms.  The laboratories will designate a project coordinator who will be responsible for 
receiving the samples from the field laboratory team and coordination of data reporting.  
The laboratory coordinator will also be responsible to ensure that the samples are 
analyzed according to the specified methodologies.  

4.1.3 Chemical Analysis 
The laboratories used for the sampling program are listed in Table 2-5.  The samples will 
be analyzed for the analytes listed in Table 2-5 for the ACGs listed in Table 2-6.  The 
laboratory coordinator will also be responsible to ensure that the samples are analyzed 
according to the specified methodologies. 

4.1.4 Laboratory QA/QC Management 
The laboratory designee will direct the QA/QC review of the data and produce the 
Quality Assurance Data Summary Package.  Sandy Browning at Integral will oversee 
data validation as required by the RI/FS Work Plan (Integral et al. 2004) and the Round 2 
QAPP (Integral and Windward 2004) and will serve as the overall Quality Assurance 
Manager for the Project. 

4.1.5 Data Management 
Sandy Browning at Integral will supervise data management and entering of the data into 
the RI/FS project database per the requirements of the project Work Plan (Integral et al. 
2004). 

4.1.6 Final Report 
Carl Stivers at Anchor will be responsible for directing assembly of the Final Report 
describing sample locations; sampling, handling, and analytical methods; data reports 
including QA/QC chemistry and data validation, and database management. 

4.2 STATION RECONNAISSANCE AND PREPARATION 

Sample locations will be verified during a reconnaissance visit consisting of the sampling 
team leader for those sample locations and persons knowledgeable with the particular 
location in question.  Conditions encountered in the field during implementation of this 
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FSP may result in modifications to the sampling design at some or all locations.  The 
Stormwater Technical Team will be made aware of the conditions and will approve 
substantial location-specific modifications to the FSP.     

During the reconnaissance survey, the teams will identify the targeted discharge point 
and inspect the site to identify the location where the equipment can be installed to meet 
the sampling objectives.  At each site, the team will locate the junction or structure 
nearest the outfall where the equipment may be installed.  At these locations, the team 
will:   

• Attempt to determine the sampling location elevation from the site 
map as well as measuring down to the invert of the junction outlet 
and comparing known or measured relative elevations to observed 
elevations of shoreline features such as the limit of permanent 
vegetation (which is often approximately equivalent to ordinary high 
water mark within the Portland Harbor area) 

• Verify that flow conditions are conducive to flow-paced sampling 
(e.g., orientation of incoming laterals, debris) 

• Verify that there is space available within or adjacent to the site to 
secure the Isco automatic sampler 

• Verify that there is space available to install the sediment trap and/or 
replicate traps for some locations 

• Measure outlet pipe size to order or fabricate the appropriate 
mounting brackets for the sampler pick up tube, flow meter sensor, 
and the sediment trap. 

 

The primary purpose of determining the sampling location elevation will be to determine 
whether back up of river water into the junction or adjoining pipes is reasonably likely.  
Such a condition will be avoided to prevent sampling of river water instead of, or in 
combination with, stormwater.  Table 4-1 presents statistics on river heights based on 
USGS data from the Morrison Street Bridge gauge for the proposed months of sampling.  
This gauge is located 2.9 feet above City of Portland datum (i.e., add a value of 2.9 to the 
Morrison Street Bridge gauge height to obtain a value in City of Portland datum).  As 
shown in Table 4-1, the upper range (i.e., above 80th percentile) statistics on the average 
monthly river height in this period is in the range of 10 to 14 feet as measured by the 
gauge.  Because a monthly average does not explicitly capture daily highs that may have 
occurred within any given period, the daily 90th percentile statistics are also presented.  
The upper range (i.e., above 80th percentile) statistics on these values range from 11.9 to 
17 feet in this period, as measured by the gauge.   

No specific criteria for acceptable junction elevation are proposed here.  Rather, the field 
reconnaissance information for each location (and potential alternate locations) should be 
compared to Table 4-1 to determine the relative likelihood of river backup at any 
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particular location.  The field crews will make determinations in coordination with the 
Stormwater Technical Team of acceptable levels of risk for river backup at each 
sampling location.  These decisions will also consider other factors such as the relative 
feasibility of moving to a nearby location (i.e., within the same basin) and the availability 
of any other alternate locations (i.e., in other basins entirely) that might also meet the 
objectives of the location in question.  For example, where few if any nearby or 
alternative sampling locations exist that meet the intended objectives of the sampling 
location, then acceptance of a greater risk of river backup at a particular location may be 
warranted.  Conversely, if an alternate location that meets all the location objectives can 
easily be found, there should be a relatively low tolerance for the potential of river 
backup at a given location. 

Where the junction elevation of a particular location appears to have a reasonable 
potential for river backup based on the field reconnaissance information, more accurate 
surveys of the location elevation may be warranted and will be conducted as necessary to 
reach decisions consistent with the above framework. 

Another key measurement that will be needed is the depth of the junction structure below 
the invert of the outlet.  Ideally, sediment traps will be mounted adjacent to the outlet 
with the opening of the sampling bottle at the same elevation of the invert.  If the bottle is 
located higher, it may not effectively collect the heavier fractions of the sediment or may 
introduce excessive turbulence that interferes with the function of the flow meter.  In 
some situations, this ideal location may not be possible and alternate locations within the 
junction structure that would be expected to still capture substantial amounts of sediments 
and avoid excessive turbulence may need to be evaluated and determined. 

In addition, the team will attempt to identify any non-stormwater flows that could enter 
the conveyance during the sampling period (e.g., groundwater, stream flows, sheet flow 
from adjacent sites, batch discharges).  Depending on the source, the location-specific 
procedures may need to include collection of information on the nature, amount, and 
timing of those flows. 

If the targeted sampling location is not adequate, the team will move upstream to the next 
available representative structure for evaluation.  Anchor will report the identified 
sampling locations to the Stormwater Technical Team for approval.  It is possible that a 
suitable monitoring station cannot be found and an alternative outfall will be needed to be 
selected to meet the study goals, see Section 4.3 for a discussion of the contingency 
process for selecting and alternative sampling location 

4.3  BACKUP AND CONTINGENCY PROCESS FOR LOCATION SELECTION 
AND SAMPLING 

If it is determined that a sediment trap or automated water sampler deployment is 
infeasible for the selected basin, or that available sampling locations within that basin 
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will not meet location objectives (i.e., are not representative of targeted land uses or site 
activities), several alternatives may be implemented. 

4.3.1 Land Use Based Sampling Sites 
If it is a land use based sampling site, another representative outfall or basin could be 
selected; alternately, another location within the basin could be selected, as long as the 
remaining basin area is still representative of that land use.  Based on the identification of 
a physically suitable site by the reconnaissance team, as described previously, the site 
will be re-evaluated in the office.  The selected location will be first compared to the 
infrastructure maps to determine what areas will be captured by the sampling location.  
The land uses in the captured area will be evaluated to determine if they meet the 
sampling goal. 

If the revised basin does not meet the land use selection criteria an alternative outfall will 
be selected and a reconnaissance survey will be conducted to determine if the equipment 
can be installed. 

Time is of the essence to collect the stormwater samples in the 2006/2007 rainy season.  
From that perspective, selecting a truncated area of the original basin would be superior if 
the remaining area provided the land use characteristics desired.  Deciding to look for an 
alternative basin and investigating it may result in not getting the desired number of water 
quality samples or the desired volume of sediment.  However, because all the equipment 
will not be delivered and installed simultaneously, there may be a 2-week period during 
which an alternative site can be selected and approved by the Stormwater Technical 
Team without greatly affecting the implementation of the FSP. 

If the primary issue is that a sediment trap cannot be installed, the high volume water 
filtering alternate technique could be employed at these sites without need for moving to 
alternate locations. 

4.3.2 Industrial Sampling Sites 
If it is not feasible to install the sampling equipment at an industrial sampling site, the 
same procedure described above for land use-based sites would be employed by moving 
the pipe up or to another site drainage basin to see if another sampling point that drains 
most of the desired site can be found.  If such an on-site alternate location cannot be 
found, it may or may not be feasible to select another industrial site to fulfill the role of 
the desired site.  Any such proposals to move sites would be closely coordinated with the 
Stormwater Technical Team to obtain approval. 

It is difficult to speculate what problems may occur and what the solutions may be 
without the basic reconnaissance of the sites completed.  Consequently, we do not 
attempt to discuss alternate procedures for all potential situations.  In general, if an Isco 
sampler cannot be installed for any reason and selection of an alternate site is not 
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acceptable, the alternate approach of manually collecting discrete or manual composites 
could be considered.  If a sediment trap cannot be installed, high volume filtered 
sampling could be conducted.  

4.3.3 Inadequate Sediment Collection 
The sediment generation rate varies by land use, topography, implementation of best 
management practices (BMPs), and rainfall intensity.  A well swept, nearly level, 
industrial area may not generate a significant quantity of sediment.  Low intensity storms 
may not detach and mobilize sediments.  Further, sediment traps may not collect 
sediments from low flow storm events.  Consequently, if the collection bottle is less than 
one-third full at the first monthly inspection, the rainfall records will be evaluated to 
determine if there were storms likely to generate runoff, the sampler will be inspected to 
ensure that it was installed properly, the junction will be inspected to see if it is 
accumulating sediment, and the contributing basin will be visually surveyed to see if 
sediment is available to wash off.  Based on the findings, it may be recommended that the 
sediment trap be repositioned or relocated to obtain better collection rate, additional 
bottles deployed, or that another sampling method be employed. An alternative sediment 
sampling method would be high volume filtered samples. 

4.4 SITE SPECIFIC SAMPLING REPORTS 

Site specific sampling reports will be developed for the Field Sampling Report (described 
in Section 5) based on the field reconnaissance surveys and decisions made in 
coordination with the Stormwater Technical Team.  A description of each sampling site 
will be developed for the report that describes the specific details for implementation of 
this FSP at the each site.  The specific details of the report will include: 

1. Figure showing the drainage basin and actual sampling location within the basin. 

2. The reconnaissance survey datasheets, notes, and photographs as necessary to 
describe the situation.  

3. Diagram of sample equipment set up within the specific site pipe or junction 
noting key dimensions. 

4. Photographs of the installation. 

5. Calculations of estimated runoff quantity and responses for various ranges of 
storms for sampler programming. 

6. Key parameters for sampler programming (i.e., number and size of bottles, 
sampling rate for various storm totals, trigger conditions, length of pickup tube, 
etc.). 
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7. Sample team leader responsible for sampler. 

8. Sampler telephone number. 

9. Any site specific considerations that will result in deviations from the FSP 
standard procedures. 

10. Descriptions of any planned deviations from detailed procedures in this FSP 
including appendices that will be applied to this site. 

11. Alternate or contingency procedures (as discussed above) that are proposed for 
that site. 

4.5 PROJECT SCHEDULE  

The actual start dates for the sampling will be determined following EPA approval of this 
Stormwater FSP.  Other conditions that may affect the sampling schedule are weather and 
equipment conditions and availability.  Currently, it is anticipated that the stormwater and 
sediment samples will be begin to be collected in late February through early March.  
Figure 4-2 shows the currently projected schedule.  The most critical item beyond EPA 
approval is the acquisition and deployment of the water samplers.  There is a 3 to 6 week 
lead time to acquire all the equipment.  It is anticipated that each sampling crew will be 
able to install two sampling kits per day.  Consequently, it will take approximately 4 to 7 
weeks to deploy the first sampler from the time that it is ordered and approximately 8 
weeks from the time the samplers are ordered for all of them to be deployed.   

The automated samplers will be activated as soon as they are installed to record flow 
rates and will be enabled to collect samples during the first storm event that exceeds the 
predetermined precipitation conditions.  The sediment traps will also begin functioning as 
soon as they are installed.  While flow is present in the stormwater system the samplers 
will be trapping sediments.  Based on the weather forecasts and anticipated precipitation, 
sampling teams will be notified to enable the samplers and deployed to collect samples 
following the storm events.  Additionally, the sampling teams will be deployed based on 
forecasted weather to collect grab samples from selected locations. 
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5.0 REPORTING  

5.1  LABORATORY AND CHEMICAL DATA  

Preliminary data obtained from the laboratory will be validated following the Round 2 
QAPP (Integral and Windward 2004) and QAPP Addendum (Integral 2007) procedures.  
These data will then be entered into the LWG database including any laboratory or 
validation assigned qualifiers.  Validated analytical laboratory data from the LWG 
database will be provided to EPA in an electronic format within 120 days of completion 
of each sampling event.  A sampling event will generally be considered complete when 
the last sample of that type described in this FSP has been collected.    

5.2  FIELD MEASUREMENT DATA 

Results of field parameters (e.g., pH) and flow data measurements at each location will 
be provided to EPA on schedule with and as a part of the Stormwater Site 
Characterization Summary Report described in Section 5.3.  Field parameters will be 
validated consistent with the Round 2 QAPP and QAPP Addendum procedures (Integral 
and Windward 2004 and Integral 2007, respectively).  Flow data results will be compiled 
into a separate project database.  Rainfall data from publicly available area rain gauges 
will also be obtained and entered into the flow database.   

Initially, these data will be reviewed against information obtained on the flow conditions 
and monitoring history at each site (e.g., structure and sensor placement issues, the 
presence of base flows, periods of known equipment malfunction) to identify and flag 
any periods of questionable or censored data.  Data will also be reviewed for any 
questionable data in periods not associated with any of the above known issues and 
flagged accordingly (e.g., periods of very high recorded flow with no rainfall, highly 
erratic readings in small periods of time, periods of no flow during high intensity rain 
fall, etc.).  Periods associated with chemistry sample collection will be identified and 
flagged within the flow database as well.     

5.3  REPORTING 

A Field Sampling Report will be prepared and submitted to EPA within 120 days of 
completing all stormwater and sediment field sample collection efforts described in this 
FSP.  The Field Sampling Report will summarize field sampling activities, including 
sampling locations (i.e., information described in Section 4.4), requested sample 
analyses, sample collection methods, and any deviations from the FSP.  At a minimum, 
the following will be included in the field report: 
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● Description of each sampling event including date, time, antecedent and 

rainfall data, river stage (as measured by the Morrison bridge USGS gauge), 
storm duration (water samples only). 

● Comparison to rainfall event goals (water samples only). 
● Description of sample collection and compositing at each location: plot of 

flow hydrograph and aliquot number subsample collection time, river stage, 
identify total number and which subsamples were composited, and Isco 
sampler program settings/sample results reports. 

● Comparison to sampling criteria (water samples only). 
● Description of each sampling event including dates if installation and 

retrieval and total rainfall during that period (sediment trap only) 
● Field observations. 
● Deviation from field procedures. 

 

Stormwater and sediment chemistry results, field measurements, and storm flow data will 
be reported in tabular format in a Stormwater Site Characterization Summary Report that 
will be submitted to EPA within 120 days of completing sampling and analysis for all 
stormwater activities.  The report will also include summaries of weather conditions (e.g., 
field observations), field observations associated with each location inspection and/or 
sampling event, and rain gauge data throughout the sampled period.  Preliminary data 
evaluations relevant to the objectives of the study also will be included in the Stormwater 
Site Characterization Summary Report.  However, the report will not include annualized 
loading estimates for use in modeling evaluations.  This information will be developed 
and reported within the framework of the overall fate and transport modeling and data 
evaluations for the RI/FS.
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Table 2-1. Proposed Stormwater Sampling Locations.

WR-24 OSM 2.1 Heavy Industrial Steel manufacturing

WR-121 or WR-123 Schnitzer International Slip 3.7 Heavy Industrial Metals

WR-108 Schnitzer - Riverside 4 Heavy Industrial Metals

WR-107 GASCO 6.4 Heavy Industrial MGP

WR-96 Arkema 7.3 Heavy Industrial Chemical manufacturing

WR-14 Chevron - Transportation 7.7 Heavy Industrial Bulk Fuel

WR-161 Portland Shipyard 8.2 Heavy Industrial Ship maintenance and repair

WR-4 Sulzer Pump 10.4 Heavy Industrial Manufacturing

WR-145 Gunderson 8.9 Heavy Industrial
Barge and railroad car 
manufacturing

WR-147 Gunderson (former Schnitzer) 9 Heavy Industrial Metals handling

Drains to OF-17 GE Decommissioning 9.7 Heavy Industrial Transformer decommissioning

Hwy 30 Hwy 30 TBD Major Transportation Highways

OF-49 City - St. Johns Area 6.5 Residential Local traffic/residential

WR-67 Siltronic 6.6 Heavy Industrial Silicon wafer manufacturing

OF-22C, above Hwy 30 City - Forest Park Area 6.9 Open Space (Forest Park) Forest land

OF-22B City - Doane Lake Industrial Area 6.9 Heavy Industrial Chemical manufacturing

OF-M1, above Devine City - Mocks Bottom Industrial Area Lagoon Light Industrial Various light industrial uses

OF-M2 City - Mocks Bottom Industrial Area Lagoon Light Industrial Trucking and distribution

OF-22 City - Willbridge Industrial Area 7.7 Heavy Industrial Petroleum/Forest Park drainage

OF-16 City - Heavy Industrial 9.7 Heavy Industrial Mixed industrial/highway

WR-218 UPRR Albina 10 Heavy Industrial Railyard

St. Johns Bridge Highway drainage 5.8 Major Transportation Highways

Multiple Land Use Locations (2)
OF-18 City - Multiple Land Uses 9.7 Open Space/Heavy Industrial Also includes highway

Facility or Location River Mile Land Use
Industrial or Land Use 

ActivitiesOutfall(s)

Land Use Locations (11)

Industrial Locations (11)

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part.



LWG
Lower Willamette Group

Portland Harbor RI/FS
   Round 3A Stormwater Field Sampling Plan

DRAFT
    February 7, 2007

Table 2-1. Proposed Stormwater Sampling Locations.

Facility or Location River Mile Land Use
Industrial or Land Use 

ActivitiesOutfall(s)
OF-19 City - Multiple Land Uses 8.4 Open Space/Heavy Industrial Also includes highway

OF-52C City - Terminal 4 Industrial Area 4.3 Light Industrial Mixed industrial

OF-53 City - Residential above Terminal 4 5.1 Residential Local traffic/residential

WR-183/Basin R Terminal 4 - Slip 1 4.3 Heavy Industrial - Site Specific Grains storage/transport

WR-181/Basin Q  Terminal 4 - Slip 1 4.3 Heavy Industrial - Site Specific Vacant/former grain storage

WR-177/Basin M Terminal 4 - Slip 1 4.3 Heavy Industrial - Site Specific Car parking/liquid bulk storage

WR-20/Basin L Terminal 4 - Wheeler Bay 4.5 Heavy Industrial - Site Specific Kinder Morgan bulk storage

WR-169/Basin D Terminal 4 (Toyota) 4.7 Light Industrial Vacant/former petroleum storage

Terminal 4- Recontamination Evaluation (7)
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Sediment Samples
Natural Field Field Rinsate Total Number

Parameter Samples Replicates Blank for Phthalates of Samples

PCB Congeners 31 2 0 33
TOC 31 2 0 33
Percent Solids 31 2 0 33
Organochlorine pesticides 31 2 0 33
PAHs and Phthalates 31 2 2 35
Metals 31 2 0 33
Herbicides 31 2 0 33
Grain size 31 2 0 33

Stormwater Samples
Natural Field Field Rinsate Total Number of Total for 

Parameter Samples Replicates Blanks Samples per Event 3 events

Stormwater Composite Samples
TSS 31 2 2 35 105
TOC 31 2 2 35 105
Total Metals 31 2 2 35 105
Filtered Metals 31 2 2 35 105
PAHs 31 2 2 35 105
Phthalates* 11 1 1 13 39
PCB Congeners 31 2 2 35 105
Herbicides 31 2 2 35 105
Organochlorine pesticides 2 1 1 4 12

Stormwater Grab Samples 1

TSS 20 1 1 22 NA
TOC 20 1 1 22 NA
PAHs 20 1 1 22 NA
Phthalates* 7 1 1 9 NA
PCB Congeners 20 1 1 22 NA
Organochlorine pesticides 2 1 1 5 NA
Herbicides 20 1 1 22 NA

1  These 10 grab samples will be analyzed for total and dissolved constituents to yield 20 samples for the laboratory.  Each of these 
samples will be field filtered prior to analysis.  Concentrations from the field filtered aliquots will be reported by the laboratory as 
dissolved concentrations.  Does not yet include T-4 sampling sites (locations need to be confirmed).

*Phthalates are only sampled at potential source and a few selected non-potential source sites.  Does not yet include T-4 phthalate 
sampling sites (locations need to be confirmed).
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Table 2-3. Stormwater Analytes, Methods, Detection Limits, and Sample Size.

Priority Analyte Method Protocol Method Procedure Units
Min. Sample 

Size 
Additional mass Addl. MassField

 for Lab QC for field dup/rep

Sediment Samples
1A PCB Congeners EPA 1668A HRGC/HRMS pg/g 10 g 20 g 10 g
1B TOC Plumb 1981 Combustion: coulometric titration percent 1 g 2 g 1 g
1C Percent Solids PSEP 1986 Gravimetric percent 1 g 2 g 1 g

2 Organochlorine pesticides EPA 8081A GC/ECD µg/kg 10 g 20 g 10 g
3 PAHs and Phthalates EPA 8270C GC/MS low-level LVI µg/kg 20 g 40 g 20 g
4 Metals EPA 6020/7471A ICP/MS; CVAA for Hg mg/kg 15 g 30 g 15 g
5 Herbicides EPA 8151A GC/ECD µg/kg 10 g 20 g 10 g
6 Grain size PSEP 1986 Sieves and pipette method percent 100 g 200 g 100 g

Subtotal 167 g 334 g 167 g
Composite Water Samples

1 TSS EPA 160.1 Filtration and drying mg/L 0.5 L 1 L 0.5 L
2 TOC EPA 414.1 Chemical oxidation mg/L 0.05 L 0.1 L 0.05 L
3 Metals EPA 6020/7471A ICP/MS; CVAA for Hg µg/L 0.3 L 0.6 L 0.3 L

4 PAHs1
EPA 8270C GC/MS SIM µg/L 1 L 2 L 1 L

5 Phthalates1
EPA 525.2 GC/MS µg/L 1 L 2 L 1 L

6 PCB Congeners2
EPA 1668A HRGC/HRMS pg/L 1 L 2 L 1 L

7 Herbicides EPA 8151A GC/ECD µg/L 1 L 2 L 1 L
8 Organochlorine pesticides EPA 8081A GC/ECD µg/L 1 L 2 L 1 L

Subtotal 4.85 L 9.7 L 4.85 L

For sediments for priority 1A, 1B, and 1C, the available sample mass will be split to conduct analyses for all 3 analytes if PCB congeners are analyzed.
Metals in sediment:   Aluminum, antimony, arsenic, cadmium, chromium, copper, lead, nickel selenium, silver, zinc, mercury (Round 2)
Metals in water:  Aluminum, antimony, arsenic, cadmium, chromium, copper, lead, nickel, selenium, silver, zinc, mercury (Round 2A)
Organochlorine Pesticides in Water: Will only analyze for pesticides in stormwater samples on a site-specific basis, because the Round 2 data suggests data will be 
mostly non-detects for 1 or 2 Liter samples.  
1 The ACGs for selected organochlorine pesticides, PAHs, and phthalates cannot be met for all analytes by the available analytical methods  However, these 
methods/MRLs provide consistency because they are being us for analysis of the Round 2 and 3 surface water data.
2  The ACG (from LWG QAAP) is for total PCBs; there are no ACGs for individual congeners.  One liter will be a sufficient sample size given where most detection 
limits are compared to the Total PCB congener results for the Round 2A surface water samples (in the 100 pg/L range).  If stormwater sample concentrations are lower 
than that, they are effectively diluting the river water.
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Table 2-4a. Composite and Grab Water Sample Analyses Priorities.

Outfall(s) Facility or Location TSS TOC Metals1 PAHs Phthalates
PCB 

Congeners Herbicides
Organochlorine 

Pesticides

WR-24 OSM 1,G 2,G 3 4,G 5,G 6,G 7,G
WR-121 or WR-123 Schnitzer International Slip 1,G 2,G 3 4,G 5,G 6,G 7,G
WR-108 Schnitzer - Riverside 1 2 3 4 5 6
WR-107 GASCO 1,G 2,G 3 4,G 5,G 6,G
Drains to OF-17 GE Decomissioning 1 2 3 4 5 6
WR-96 Arkema 1,G 2,G 4,G 5,G 6,G 7,G 8,G 3,G
WR-14 Chevron - Transportation 1 2 3 4 5 6
WR-161 Portland Shipyard 1,G 2,G 3 4,G 5,G 6,G 7,G
WR-4 Sulzer Pump 1 2 3 4 5 6
WR-145 Gunderson 1,G 2,G 3 4,G 5,G 6,G 7,G
WR-148 Gunderson (former Schnitzer) 1 2 3 4 5 6 7
Land Use Locations (11)
Hwy 30 Hwy 30 1 2 3 4 5 6
OF-49 City - St. Johns Area 1 2 3 4 5 6 7
WR-66 Siltronic 1 2 3 4 5 6

OF-22C, above Hwy 30 City - Forest Park Area 1 2 3 4 5 6 7
OF-22B City - Doane Lake Industrial Area 1,G 2,G 4,G 5,G 6,G 7,G 3,G

OF-M1, above Devine City - Mocks Bottom Industrial Area 1 2 3 4 5 6

OF-M2 City - Mocks Bottom Industrial Area 1 2 3 4 5 6 7
OF-22 City - Willbridge Industrial Area 1,G 2,G 3 4,G 5,G 6,G
OF-16 City - Heavy Industrial 1 2 3 4 5 6
WR-218 UPRR Albina 1 2 3 4 5 6
St. Johns Bridge Highway drainage 1,G 2,G 3 4,G 5,G 6,G 7,G
Multiple Land Use Locations (2)
OF-18 City - Multiple Land Uses 1,G 2,G 3 4,G 5,G 6,G 7,G
OF-19 City - Multiple Land Uses 1 2 3 4 5 6

T-4- Recontamination Evaluation (7)2

OF-52C City - T-4 Industrial Area 1 2 3 4 ? 5 6
OF-53 City - Residential above T-4 1 2 3 4 ? 5 6
WR-183/Basin R T-4, Slip 1 1 2 3 4 ? 5 6
WR-181/Basin Q.  T-4, Slip 1  1 2 3 4 ? 5 6
WR-177/Basin M T-4, Slip 1 1 2 3 4 ? 5 6
WR-20/Basin L T-4 - Wheeler Bay 1 2 3 4 ? 5 6
WR-169/Basin D T-4 (Toyota) 1 2 3 4 ? 5 6

Number indicates priority order for analyses for composite water samples.
G - Indicates additional grab sampling for organic compounds that will also be conducted at these locations for filtered/unfiltered analyses.
1 - Metals analyses will be for filtered and unfiltered samples for composite sampling.
2 - T-4 composite water samples will include filtered and unfiltered samples for each chemical.
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Table 2-4b. Sediment Sample Analyses Priorities

Outfall(s) Facility or Location
PCB 

Congeners TOC 
Percent 
Solids

Organochlorine 
pesticides

PAHs and 
Phthalates Metals Herbicides Grain size

WR-24 OSM 1A 1B 1C 3 2 4 5 6
WR-121 or WR-123 Schnitzer International Slip 1A 1B 1C 3 2 4 5 6
WR-108 Schnitzer - Riverside 1A 1B 1C 3 2 4 5 6
WR-107 GASCO 1A 1B 1C 3 2 4 5 6
Drains to OF-17 GE Decomissioning 1A 1B 1C 2 3 4 5 6
WR-96 Arkema 1A 1B 1C 2 3 4 5 6
WR-14 Chevron - Transportation 1A 1B 1C 3 2 4 5 6
WR-161 Portland Shipyard 1A 1B 1C 3 2 4 5 6
WR-4 Sulzer Pump 1A 1B 1C 3 2 4 5 6
WR-145 Gunderson 1A 1B 1C 2 3 4 5 6
WR-148 Gunderson (former Schnitzer) 1A 1B 1C 3 2 4 5 6
Land Use Locations (11)
Hwy 30 Hwy 30 1A 1B 1C 2 3 4 5 6
OF-49 City - St. Johns Area 1A 1B 1C 2 3 4 5 6
WR-66 Siltronic 1A 1B 1C 2 3 4 5 6

OF-22C, above Hwy 30 City - Forest Park Area 1A 1B 1C 2 3 4 5 6
OF-22B City - Doane Lake Industrial Area 1A 1B 1C 2 3 4 5 6

OF-M1, above Devine City - Mocks Bottom Industrial Area 1A 1B 1C 2 3 4 5 6

OF-M2 City - Mocks Bottom Industrial Area 1A 1B 1C 2 3 4 5 6
OF-22 City - Willbridge Industrial Area 1A 1B 1C 2 3 4 5 6
OF-16 City - Heavy Industrial 1A 1B 1C 2 3 4 5 6
WR-218 UPRR Albina 1A 1B 1C 2 3 4 5 6
St. Johns Bridge Highway drainage 1A 1B 1C 2 3 4 5 6
Multiple Land Use Locations (2)
OF-18 City - Multiple Land Uses 1A 1B 1C 2 3 4 5 6
OF-19 City - Multiple Land Uses 1A 1B 1C 2 3 4 5 6

Draft Do Not Quote or Cite



LWG
Lower Willamette Group

Portland Harbor RI/FS
    Round 3A Stormwater FSP

    DRAFT
    February 7, 2007

T-4- Recontamination Evaluation (7)
OF-52C City - T-4 Industrial Area 1A 1B 1C 2 3 4 5 6
OF-53 City - Residential above T-4 1A 1B 1C 2 3 4 5 6
WR-183/Basin R T-4, Slip 1 1A 1B 1C 2 3 4 5 6
WR-181/Basin Q.  T-4, Slip 1  1A 1B 1C 2 3 4 5 6
WR-177/Basin M T-4, Slip 1 1A 1B 1C 2 3 4 5 6
WR-20/Basin L T-4 - Wheeler Bay 1A 1B 1C 2 3 4 5 6
WR-169/Basin D T-4 (Toyota) 1A 1B 1C 2 3 4 5 6
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Sample Preparation Quantitative Analysis
Protocol Procedure Protocol Procedure

Conventional Analyses CAS Kelso
Total solids -- -- PSEP 1986 Balance

Grain size
-- --

PSEP 1986 Sieve and pipette 
method

Total organic carbon
Plumb 1981 Acid pretreatment Plumb et al. 1981

Combustion; 
coulometric titration

Metals CAS Kelso

Antimony, arsenica, cadmium, lead, 
silver

EPA 3050 Strong acid digestion EPA 6020 ICP/MS

Aluminum, chromium, copper, 
nickel, zinc

EPA 3050 Strong acid digestion EPA 6010B ICP/AES

Selenium EPA 3050 Strong acid digestion EPA 7742 AAS
EPA 7742 Hydride generation

Arsenica EPA 3050 Strong acid digestion EPA 7062 AAS

Mercury EPA 7471A Acid digestion/oxidation EPA 7471A CVAA
Chlorinated herbicides CAS Kelso EPA 8151A Solvent extraction EPA 8151A GC/ECD

Esterification
CAS Kelso EPA 3541 Soxhlet extraction EPA 8081A GC/ECD

EPA 3620B Florisil® cleanup
EPA 3660B Sulfur cleanup

PCB Aroclors CAS Kelso EPA 3541 Soxhlet extraction EPA 8082 GC/ECD
EPA 3665A Sulfuric acid cleanup

EPA 3620B Florisil® cleanup
EPA 3660B Sulfur cleanup

Semivolatile organic compounds CAS Kelso
 PAHs and phthalates EPA 3541 Automated Soxhlet Extraction EPA 8270C GC/MS-LVI

EPA 3640A Gel permeation chromatography

PCB Congenersb
Vista EPA 1668A Soxhlet/Dean Stark extraction EPA 1668A HRGC/HRMS

Analysis Laboratory

Organochlorine pesticides and 
selected SVOCs
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Sample Preparation Quantitative Analysis
Protocol Procedure Protocol Procedure

Analysis Laboratory

Sulfuric acid cleanup
Silica column cleanup

Notes:
a Arsenic will be analyzed by EPA Method 7062 if it is not detected at the MRL by EPA Method 6020.
b Analysis will be completed for all 209 PCB congeners.

AAS - Atomic absorption spectrometry

CAS - Columbia Analytical Services
CVAA - cold vapor atomic absorption spectrometry

EPA - U.S. Environmental Protection Agency

GC/ECD - gas chromatography/electron capture detection

GC/FID - gas chromatography/flame ionization detection

GC/MS - gas chromatography/mass spectrometry

HRGC/HRMS - high-resolution gas chromatography/high-resolution mass spectrometry

ICP/AES - inductively coupled plasma/atomic emission spectrometry

ICP/MS - inductively coupled plasma - mass spectrometry

LVI - large-volume injector
TPH - total petroleum hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PSEP - Puget Sound Estuary Program
SIM - selected ion monitoring
STL - Severn Trent Laboratories
SVOC - semivolatile organic compound
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Analytes Laboratory
Sample Preparation Quantitative Analysis

Protocol Procedure Protocol Procedure
Conventional Analyses CAS
Total Suspended Solids EPA 160.2 Filtration and drying EPA 160.2 Balance
Total Organic Carbon EPA 415.1 Chemical oxidation EPA 415.1 Infrared detector
Metals CAS

Aluminum, antimony, cadmium, 
total chromium, copper, lead, 
nickel, selenium, silver, zinc

EPA 3005 Acid digestion EPA 200.8 ICP/MS

Arsenic EPA 3005A (Modified) Acid Digestion/pre-concentration EPA 200.8 ICP/MS
Mercury EPA 7470 Acid digestion/oxidation EPA 7470 CVAA
Phthalate Esters CAS EPA 525.2 Solid-phase extraction EPA 525.2 GC/MS
Chlorinated Herbicides CAS EPA 8151A Solvent extraction EPA 8151A GC/ECD

Esterification

Organochlorine pesticides and 
CAS EPA 3545 Pressurized fluid extraction EPA 8081A GC/ECD

selected SVOCs EPA 3640A Gel permeation chromatography
EPA 3630C Florisil® cleanup
EPA 3660B Sulfur cleanup (as needed)

Polycyclic Aromatic Hydrocarbons CAS EPA 3520C Continuous liquid-liquid extraction EPA 8270C GC/MS-SIM 

PCB congeners2 Axys EPA 1668A Florisil® cleanup EPA 1668A HRGC/HRMS
Extract fractionation

Layered Acid/Base SiO3 Alumina

CAS - Columbia Analytical Services ICP/MS - inductively coupled plasma - mass spectrometry

EPA - U.S. Environmental Protection Agency LVI - large-volume injector

GC/ECD - gas chromatography/electron capture detection SIM - selected ion monitoring

GC/MS - gas chromatography/mass spectrometry SOP - standard operating procedures

HRGC/HRMS - high resolution gas chromatography/high resolution mass spectrometry
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Analytes
Congener number 

(PCBs only)
ACGa

  MDL   MRLb

Total solids (percent of whole weight) * 0.01 0.01

Grain size (percent)c * 0.1 0.1
Total organic carbon (percent) * 0.02 0.05

Aluminum * 10.0 10.0
Antimony * 0.02 0.05
Arsenic * 0.07 0.5
Cadmium * 0.007 0.05
Chromium * 0.6 2.0
Copper * 2.0 2.0
Lead * 0.02 0.05
Mercury * 0.008 0.02
Nickel * 3.0 4.0
Selenium * 0.2 1
Silver * 0.003 0.02
Zinc * 0.5 2.0

2,4,5-T 2.8 5.9 50
2,4,5-TP (Silvex) 2.2 3.9 50
2,4-D 2.8 8 50
2,4-DB 2.2 9.7 50
Dalapon * 7 50
Dicamba * 5.4 50
Dichlorprop * 9.5 50
Dinoseb * 3.5 50
MCPA * 520 10000
MCPP * 530 10000

2,4'-DDD * 0.02 0.13
2,4'-DDE * 0.009 0.13
2,4'-DDT * 0.01 0.13
4,4'-DDD 0.083 0.012 0.13
4,4'-DDE 0.0588 0.01 0.13
4,4'-DDT 0.0588 0.021 0.13
Total DDT * -- --
Aldrin 0.00038 0.031 0.13
alpha-BHC 0.001 0.01 0.13
beta-BHC 0.0036 0.028 0.13
delta-BHC * 0.018 0.13
gamma-BHC (Lindane) 0.005 0.012 0.13
alpha-Chlordane * 0.008 0.13

Table 2-6a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method 
Reporting Limits for Sediment Samples.

Conventional Analyses

Metals, mg/kg dry wt

Chlorinated Herbicides, µg/kg dry wt

Organochlorine Pesticides and Selected SVOCs, µg/kg dry wt
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Analytes
Congener number 

(PCBs only)
ACGa

  MDL   MRLb

Table 2-6a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method 
Reporting Limits for Sediment Samples.

gamma-Chlordane * 0.005 0.13
Oxychlordane * 0.012 0.13
cis -Nonachlor * 0.005 0.13
trans -Nonachlor * 0.004 0.13
Total chlordaned 0.057 -- --
Dieldrin 0.0004 0.01 0.13
Endosulfan I 1.7 0.014 0.13
Endosulfan II * 0.008 0.13
Endosulfan sulfate * 0.026 0.13
Endrin 0.084 0.03 0.13
Endrin aldehyde * 0.02 0.13
Endrin ketone * 0.007 0.13
Heptachlor 0.0014 0.012 0.13
Heptachlor epoxide 0.0007 0.018 0.13
Methoxychlor 1.4 0.024 0.13
Mirex 0.056 0.007 0.13
Toxaphene 0.0059 0.9 10
Hexachlorobenzene 0.33 0.02 0.2
Hexachlorobutadiene 0.6 0.12 0.2
Hexachloroethane 2.0 0.12 0.2

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene * 1.2 10
Acenaphthene 72 1 10
Acenaphthylene * 1.4 10
Anthracene 360 1.4 10
Benz(a)anthracene 0.038 1.4 10
Benzo(a)pyrene 0.0038 1.6 10
Benzo(b)fluoranthene 0.038 2.5 10
Benzo(g,h,i)perylene * 2.3 10
Benzo(k)fluoranthene 0.38 2.5 10
Chrysene 3.8 1.4 10
Dibenz(a,h)anthracene 0.0038 2.2 10
Dibenzofuran 8.2 1.3 10
Fluoranthene 48 2.2 10
Fluorene 48 1.7 10
Indeno(1,2,3-cd)pyrene 0.038 1.9 10
Naphthalene 24 1.3 10
Phenanthrene * 1.3 10
Pyrene 36 1.3 10

Phthalates

Semivolatile Organic Compounds, µg/kg dry wt

Draft Do Not Quote of Cite



LWG
Lower Willamette Group

Portland Harbor RI/FS
    Round 3A Stormwater FSP

DRAFT
    February 7, 2007

Analytes
Congener number 

(PCBs only)
ACGa

  MDL   MRLb

Table 2-6a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method 
Reporting Limits for Sediment Samples.

Bis(2-ethylhexyl) phthalate 3.4 1.7 200
Butylbenzyl phthalate 400 1.5 10
Dibutyl phthalate 204 2.6 10
Diethyl phthalate * 3.5 10
Dimethyl phthalate 20000 1.8 10
Di-n-octyl phthalate 40.9 1.2 10

PCB congeners
Dioxin-like PCB congeners 
(WHO list)

Congener number

3,3',4,4'-TetraCB PCB-77 10 1.1 5
3,4,4',5-TetraCB PCB-81 10 1.0 5
2,3,3'4,4'-PentaCB PCB-105 10 0.9 5
2,3,4,4',5-PentaCB PCB-114 2 0.7 5
2,3',4,4',5-PentaCB PCB-118 10 2.1 5
(coelution with 2,3,3',4,5-
PentaCB)

 (coelution with PCB 
106)

2',3,4,4',5-PentaCB PCB-123 10 0.9 5
3,3',4,4',5-PentaCB PCB-126 0.01 0.6 5
2,3,3',4,4',5-HexaCB PCB-156 2 0.8 5
2,3,3',4,4',5'-HexaCB PCB-157 2 0.6 5
2,3,4,4',5,5'-HexaCB PCB-167 100 0.5 5
3,3',4,4',5,5'-HexaCB PCB-169 0.1 0.8 5
2,3,3',4,4',5,5'-HeptaCB PCB-189 10 0.3 5
Other PCB congeners
2-MonoCB PCB-1 0.5 2.5
3-MonoCB PCB-2 0.6 2.5
4-MonoCB PCB-3 0.6 2.5
2,2'-DiCB/2,6-DiCB PCB-4/10 4.3 2.5
2,3-DiCB/2,4'-DiCB PCB-5/8 4.4 2.5
2,3'-DiCB PCB-6 2.2 2.5
2,4-DiCB/2,5-DiCB PCB-7/9 4.6 2.5
3,3'-DiCB PCB-11 5.0 2.5
3,4-DiCB/3,4'-DiCB PCB-12/13 6.1 2.5
3,5-DiCB PCB-14 3.0 2.5
4,4'-DiCB PCB-15 2.8 2.5
2,2',3-TriCB/2,4',6-TriCB PCB-16/32 2.5 2.5
2,2',4-TriCB PCB-17 1.3 2.5
2,2',5-TriCB PCB-18 1.4 2.5
2,2',6-TriCB PCB-19 1.0 2.5
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Analytes
Congener number 

(PCBs only)
ACGa

  MDL   MRLb

Table 2-6a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method 
Reporting Limits for Sediment Samples.

2,3,3'-TriCB/2,3,4-TriCB/2,3,5-
TriCB PCB-20/21/33

1.4 2.5

2,3,4'-TriCB PCB-22 0.9 2.5
2,3,5-TriCB PCB-23 0.7 2.5
2,3,6-TriCB/2,3',6-TriCB PCB-24/27 2.5 2.5
2,3',4-TriCB PCB-25 0.8 2.5
2,3',5-TriCB PCB-26 0.8 2.5
2,4,4'-TriCB PCB-28 1.5 2.5
2,4,5-TriCB PCB-29 0.6 2.5
2,4,6-TriCB PCB-30 0.9 2.5
2,4',5-TriCB PCB-31 1.2 2.5
2',3,5-TriCB PCB-34 0.9 2.5
3,3',4-TriCB PCB-35 0.4 2.5
3,3',5-TriCB PCB-36 0.9 2.5
3,4,4'-TriCB PCB-37 0.6 2.5
3,4,5-TriCB PCB-38 0.9 2.5
3,4',5-TriCB PCB-39 0.6 2.5
2,2',3,3'-TetraCB PCB-40 1.2 5
2,2',3,4-TetraCB/2,3,4',6-
TetraCB/2,3',4',6-
TetraCB/2,3',5,5'-TetraCB PCB-41/64/71/72 3.5 5
2,2',3,4'-TetraCB/2,3,3',6-Tetra PCB-42/59 2.0 5
2,2',3,5-TetraCB/2,2',4,5'-Tetra PCB-43/49 2.2 5
2,2',3,5'-TetraCB PCB-44 5.3 5
2,2',3,6-TetraCB PCB-45 1.3 5
2,2',3,6'-TetraCB PCB-46 1.1 5
2,2',3,4'-TetraCB PCB-47 3.4 5
2,2',4,5-TetraCB/2,4,4',6-TetraC PCB-48/75 1.8 5
2,2',4,6-TetraCB PCB-50 1.5 5
2,2',4,6'-TetraCB PCB-51 1.1 5
2,2',5,5'-TetraCB/2,3',4,6-Tetra PCB-52/69 3.3 5
2,2',5,6'-TetraCB PCB-53 1.0 5
2,2',6,6'-TetraCB PCB-54 1.9 5
2,3,3',4'-TetraCB PCB-55 1.0 5
2,3,3',4'-TetraCB/2,3,4,4'-Tetra PCB-56/60 2.5 5
2,3,3',5-TetraCB PCB-57 1.2 5
2,3,3',5'-TetraCB PCB-58 1.2 5
2,3,4,5-TetraCB PCB-61 1.2 5
2,3,4,6-TetraCB PCB-62 0.9 5
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Table 2-6a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method 
Reporting Limits for Sediment Samples.

2,3,4',5-TetraCB PCB-63 1.1 5
2,3,5,6-TetraCB PCB-65 1.3 5
2,3',4,4'-TetraCB PCB-66 1.8 5
2,3',4,5-TetraCB PCB-67 1.2 5
2,3',4,5'-TetraCB PCB-68 1.3 5
2,3',4',5-TetraCB PCB-70 1.4 5
2,3',5',6-TetraCB PCB-73 0.7 5
2,4,4',5-TetraCB PCB-74 1.1 5
2',3,4',5-TetraCB PCB-76 2.3 5
3,3',4,5-TetraCB PCB-78 2.8 5
3,3',4,5'-TetraCB PCB-79 1.7 5
3,3',5,5'-TetraCB PCB-80 0.9 5
2,2',3,3',4-PentaCB PCB-82 1.3 5
2,2',3,3',5-PentaCB PCB-83 0.9 5
2,2',3,3',6-PentaCB/2,2',3,5,5'-P PCB-84/92 1.6 5
2,2',3,4,4'-PentaCB/2,3,4,5,6-Pe PCB-85/116 1.3 5
2,2',3,4,5-PentaCB PCB-86 1.8 5

2,2',3,4,5'-PentaCB/2,3,4',5,6-
PentaCB/2',3,4,5,6'-PentaCB PCB-87/117/125

1.8 5

2,2',3,4,6-PentaCB/2,2',3,4',6-P PCB-88/91 1.6 5
2,2',3,4,6'-PentaCB PCB-89 0.7 5
2,2',3,4',5-PentaCB/2,2',4,5,5'-P PCB-90/101 1.5 5
2,2',3,5,6-PentaCB PCB-93 1.5 5
2,2',3,5,6'-PentaCB PCB-94 0.4 5

2,2',3,5',6-PentaCB/2,2',3',4,6-
PentaCB/2,2',4,5,6'-PentaCB PCB-95/98/102 6.4

5

2,2',3,6,6'-PentaCB PCB-96 0.5 5
2,2',3',4,5-PentaCB PCB-97 1.3 5
2,2',4,4',5-PentaCB PCB-99 1.0 5
2,2',4,4',6-PentaCB PCB-100 0.3 5
2,2',4,5,6'-PentaCB PCB-103 0.4 5
2,2',4,6,6'-PentaCB PCB-104 0.5 5
2,3,3',4',5-PentaCB/2,3,3',4,6-
PentaCB PCB-107/109

1.3 5

2,3,3',4,5'-PentaCB/2,3,3',5,6-
PentaCB PCB-108/112

1.0 5
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2,3,3',4',6-PentaCB PCB-110 1.8 5
2,3,3',5,5'-PentaCB/2,3,4,4',6-
PentaCB PCB-111/115

1.7 5

2,3,3',5',6-PentaCB PCB-113 1.0 5
2,3',4,4',6-PentaCB PCB-119 0.9 5
2,3',4,5,5'-PentaCB PCB-120 1.0 5
2,3',4,5,6-PentaCB PCB-121 0.9 5
2',3,3',4,5-PentaCB PCB-122 1.0 5
2',3,4,5,5'-PentaCB PCB-124 1.1 5
3,3',4,5,5'-PentaCB PCB-127 0.8 5

2,2',3,3',4,4'-
HexaCB/2,3,3',4',5,5'-HexaCB PCB-128/162

1.2 5

2,2',3,3',4,5-HexaCB PCB-129 0.8 5
2,2',3,3',4,5'-HexaCB PCB-130 0.8 5
2,2',3,3',4,6-HexaCB PCB-131 2.5 5

2,2',3,3',4,6'-
HexaCB/2,3,3',4,5',6-HexaCB PCB-132/161

1.0 5

2,2',3,3',5,5'-
HexaCB/2,2',3,4,5,6-HexaCB PCB-133/142

3.9 5

2,2',3,3',5,6-
HexaCB/2,2',3,4,5,6'-HexaCB PCB-134/143

4.1 5

2,2',3,3',5,6'-HexaCB PCB-135 1.4 5
2,2',3,3',6,6'-HexaCB PCB-136 1.2 5
2,2',3,4,4',5-HexaCB PCB-137 1.0 5

2,2',3,4,4',5'-
HexaCB/2,3,3',4',5,6-
HexaCB/2,3,3',4',5',6-HexaCB PCB-138/163/164 2.1

5

2,2',3,4,4',6-
HexaCB/2,2',3,4',5',6-HexaCB PCB-139/149

1.8 5

2,2',3,4,4',6'-HexaCB PCB-140 1.0 5
2,2',3,4,5,5'-HexaCB PCB-141 0.6 5
2,2',3,4,5',6-HexaCB PCB-144 1.7 5
2,2',3,4,6,6'-HexaCB PCB-145 1.1 5
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2,2',3,4',5,5'-
HexaCB/2,3,3',5,5',6-HexaCB PCB-146/165

1.7 5

2,2',3,4',5,6-HexaCB PCB-147 0.7 5
2,2',3,4',5,6'-HexaCB PCB-148 1.1 5
2,2',3,4',6,6'-HexaCB PCB-150 1.3 5
2,2',3,5,5',6-HexaCB PCB-151 1.5 5
2,2',3,5,6,6'-HexaCB PCB-152 1.3 5
2,2',4,4',5,5'-HexaCB PCB-153 1.2 5
2,2',4,4',5',6-HexaCB PCB-154 1.1 5
2,2',4,4',6,6'-HexaCB PCB-155 0.9 5

2,3,3',4,4',6-
HexaCB/2,3,3',4,5,6-HexaCB PCB-158/160

1.3 5

2,3,3',4,5,5'-HexaCB PCB-159 0.5 5
2,3,4,4',5,6-HexaCB PCB-166 0.6 5
2,3',4,4',5',6-HexaCB PCB-168 0.4 5
2,2',3,3',4,4',5-HeptaCB PCB-170 0.4 5
2,2',3,3',4,4',6-HeptaCB PCB-171 0.6 5
2,2',3,3',4,5,5'-HeptaCB PCB-172 0.5 5
2,2',3,3',4,5,6-HeptaCB PCB-173 0.7 5
2,2',3,3',4,5,6'-HeptaCB PCB-174 1.4 5
2,2',3,3',4,5',6-HeptaCB PCB-175 1.2 5
2,2',3,3',4,6,6'-HeptaCB PCB-176 0.4 5
2,2',3,3',4',5,6-HeptaCB PCB-177 0.7 5
2,2',3,3',5,5',6-HeptaCB PCB-178 0.6 5
2,2',3,3',5,6,6'-HeptaCB PCB-179 0.3 5
2,2',3,4,4',5,5'-HeptaCB PCB-180 0.7 5
2,2',3,4,4',5,6-HeptaCB PCB-181 0.8 5
2,2',3,4,4',5,6'-
HeptaCB/2,2',3,4,5,5',6-
HeptaCB PCB-182/187 1.1

5

2,2',3,4,4',5',6-HeptaCB PCB-183 0.6 5
2,2',3,4,4',6,6'-HeptaCB PCB-184 0.5 5
2,2',3,4,5,5',6-HeptaCB PCB-185 0.6 5
2,2',3,4,5,6,6'-HeptaCB PCB-186 0.8 5
2,2',3,4',5,6,6'-HeptaCB PCB-188 0.5 5
2,3,3',4,4',5,6-HeptaCB PCB-190 0.7 5
2,3,3',4,4',5',6-HeptaCB PCB-191 0.5 5
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2,3,3',4,5,5',6-HeptaCB PCB-192 0.8 5
2,3,3',4',5,5',6-HeptaCB PCB-193 0.5 5
2,2',3,3',4,4',5,5'-OctaCB PCB-194 0.9 7.5
2,2',3,3',4,4',5,6-OctaCB PCB-195 2.1 7.5
2,2',3,3',4,4',5,6'-
OctaCB/2,2',3,4,4',5,5',6-
OctaCB PCB-196/203 2.3

7.5

2,2',3,3',4,4',6,6'-OctaCB PCB-197 0.9 7.5
2,2',3,3',4,5,5',6-OctaCB PCB-198 1.4 7.5
2,2',3,3',4,5,5',6'-OctaCB PCB-199 1.5 7.5
2,2',3,3',4,5,6,6'-OctaCB PCB-200 1.2 7.5
2,2',3,3',4,5',6,6'-OctaCB PCB-201 1.1 7.5
2,2',3,3',5,5',6,6'-OctaCB PCB-202 0.6 7.5
2,2',3,4,4',5,6,6'-OctaCB PCB-204 0.7 7.5
2,3,3',4,4',5,5',6-OctaCB PCB-205 1.2 7.5
2,2',3,3',4,4',5,5',6-NonaCB PCB-206 0.5 7.5
2,2',3,3',4,4',5,6,6'-NonaCB PCB-207 0.5 7.5
2,2',3,3',4,5,5',6,6'-NonaCB PCB-208 0.7 7.5
DecaCB PCB-209 0.9 7.5

Notes: Sed table
* A risk-based ACG has not been established.
a Values are provided in bold font when the MRL is not expected to meet the ACG.
b The MRL is provided on a dry-weight basis and assumes 50% moisture in the samples.
  The MRL for project samples will vary with moisture content in the samples.
  The MRL represents the level of lowest calibration standard (i.e., the practical quantitation limit).
c Grain-size intervals will include the following:

Gravel Fine sand Fine silt
Very coarse sand Very fine sand Very fine silt
Coarse sand Coarse silt Clay, phi size >8
Medium sand Medium silt

d Total chlordane will be calculated as the sum of the five components listed above this entry.
ACG = Analytical concentration goal; ACGs were established by EPA during ad hoc  meeting with LWG on May 10, 2002
MDL = Method detection limit
MRL = Method reporting limit

PCB - polychlorinated biphenyl

Notes: Congener table
1 ACGs for the dioxin-like congeners are based on the ACG of 0.01 pg/g dry wt for PCB-126 from the Round 1 QAPP and 
adjusted using the WHO TEFs.
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Table 2-6a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method 
Reporting Limits for Sediment Samples.

ACG = Analytical concentration goal

MDL = Method detection limit

MRL = Method reporting limit
tbd = to be determined
TEF = Toxicity equivalent factor

WHO = World Health Organization

  The MRL represents the level of lowest calibration standard (i.e., the practical quantitation limit).
  Sample-specific MDLs are reported with the final data and will vary based on sample size and characteristics.

2 The MRLs and MDLs are provided on a dry-weight basis and assume 50% moisture in the samples and a sample weight of 10 
or 50 g, as noted.
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Conventional Analyses, mg/L (ppm)
Total suspended solids   1 9 1 9 1 9 1 1
Total organic carbon NE NE NE 0.07 0.5

Metals/Inorganics, mg/L (ppm)
Aluminum 0.087 0.46 36 0.087 0.087 0.087 0.0007 0.002
Antimony  0.61 0.015 0.64 0.064 0.015 0.015 0.015 0.00002 0.00005
Arsenic 0.15 0.914 0.000045 0.00014 0.000014 0.000045 0.000045 0.000014 TBD 0.00005
Cadmium 10 0.000094 0.00015 0.018 0.000094 0.000094 0.000094 0.00001 0.00002
Chromium, total NE NA NA 0.00006 0.0002
Copper 10 0.00274 0.00023 1.5 0.00023 0.00023 0.00023 0.00004 0.0001
Lead 10 0.000541 0.012 0.000541 0.000541 0.000541 0.00001 0.00002
Mercury 0.00077 <0.00023 0.011 <0.00023 <0.00023 <0.00023 0.0001 0.0002
Nickel 10 0.016 <0.005 0.73 4.6 0.46 <0.005 <0.005 <0.005 0.00004 0.0002
Selenium 0.005 0.0883 0.18 4.2 0.42 0.005 0.005 0.005 0.0002 0.001
Silver  0.00012 0.18 0.00012 0.00012 0.00012 0.00001 0.00002
Zinc 10 0.0365 0.03 11 26 2.6 0.03 0.03 0.03 0.0002 0.0005

Chlorinated Herbicides, µg/L (ppb)
Dalapon 1100 1100 1100 1100 0.06 0.4
Dicamba 1100 1100 1100 1100 0.071 0.4
MCPA NE NE NE 24 100
Dichlorprop NE NE NE 0.061 0.4
2,4-D 360 360 360 360 0.079 0.4
2,4,5-TP (Silvex) 290 290 290 290 0.085 0.2
2,4,5-T 360 360 360 360 0.017 0.2
2,4-DB   290 290 290 290 0.13 0.4
Dinoseb 36 36 36 36 0.091 0.2
MCPP 360 360 360 360 23 100

Organochlorine Pesticides, μg/L (ppb)
2,4'-DDD 0.28 0.28 0.28 TBD 0.0005
2,4'-DDE 0.2 0.2 0.2 TBD 0.0005
2,4'-DDT 0.2 0.2 0.2 TBD 0.0005
4,4'-DDD 0.011 0.28 0.00031 0.0000 0.280 0.00031 0.000031 TBD 0.0005
4,4'-DDE 0.2 0.00022 0.0000 0.2 0.00022 0.000022 TBD 0.0005
4,4'-DDT 0.001 0.013 0.2 0.00022 0.0000 0.001 0.00022 0.000022 TBD 0.0005
Total DDT 0.2 NE NE NE NE NE
Aldrin 0.004 0.00005 0.000005 0.004 0.00005 0.000005 TBD 0.0005
alpha-BHC 2.2 0.011 0.0049 0.00049 0.004 0.0049 0.00049 TBD 0.0005
beta-BHC 0.037 0.017 0.0017 0.004 0.017 0.0017 TBD 0.0005

Laboratory MDLs and MRLs

Table 2-6b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Ecological Screening Analytical Concentration Goals

Analytes

Congener 
number (PCBs 

only)

Human Health Screening Values
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delta-BHC 0.037 0.004 0.004 0.004 TBD 0.0005
gamma-BHC (Lindane) 0.08 0.052 1.8 0.18 0.052 0.052 0.0063 TBD 0.0005
alpha-Chlordane 0.0043 0.00081 0.000081 TBD 0.0005
gamma-Chlordane 0.0043 0.00081 0.000081 TBD 0.0005
Oxychlordane 0.19 0.19 0.19 0.19 TBD 0.0005
cis -Nonachlor 0.19 0.19 0.19 0.19 TBD 0.0005
trans -Nonachlor 0.19 0.19 0.19 0.19 TBD 0.0005
Total Chlordane a 0.0043 0.19 0.00081 0.000081 NE NE NE NE NE
Dieldrin 0.0019 0.051 0.0042 0.000054 0.0000054 0.0042 0.000054 0.0000054 TBD 0.0005
Endosulfan I 0.056 0.051 220 89 8.9 0.051 0.051 8.9 TBD 0.0005
Endosulfan II 0.056 220 89 8.9 0.051 0.051 0.051 TBD 0.0005
Endosulfan sulfate 89 8.9 NE 89 8.9 TBD 0.0005
Endrin 0.0023 0.061 11 0.06 0.006 0.036 0.036 0.006 TBD 0.0005
Endrin aldehyde 0.3 0.03 NE 0.3 0.03 TBD 0.0005
Endrin ketone NE NE NE TBD 0.0005
Heptachlor 0.0038 0.0069 0.015 0.000079 0.0000079 0.0038 0.000079 0.0000079 TBD 0.0005
Heptachlor epoxide 0.0038 0.0074 0.000039 0.0000039 0.0038 0.000039 0.0000039 TBD 0.0005
Methoxychlor 0.03 0.019 180 0.019 0.019 0.019 TBD 0.0005
Mirex NE NE NE NE NE
Toxaphene 0.0002 0.061 0.00028 0.000028 0.0002 0.0002 0.000028 TBD 0.025
Hexachlorobenzene 0.042 0.00029 0.000029 TBD 0.0005
Hexachlorobutadiene 0.86 0.86 0.86 TBD 0.001
Hexachloroethane

Semivolatile Organic Compounds, µg/L (ppb)
Polycyclic Aromatic Hydrocarbons

Naphthalene 620 6.2 6.2 6.2 6.2 0.014 0.02
2-Methylnaphthalene  NE NE NE 0.012 0.02
Acenaphthylene NE NE NE 0.0089 0.02
Acenaphthene 23 74 370 990 99 23 23 23 0.0097 0.02
Fluorene 3.9 240 5300 530 3.9 3.9 3.9 0.011 0.02
Phenanthrene 6.3 200 6.3 6.3 6.3 0.013 0.02
Anthracene 0.73 0.09 1800 40000 4000 0.09 0.09 0.09 0.01 0.02
Fluoranthene 6.2 15 1500 140 14 6.2 6.2 6.2 0.013 0.02
Pyrene 180 4000 400 180 180 180 0.012 0.02
Benz(a)anthracene 0.027 0.65 0.092 0.018 0.0018 0.027 0.018 0.0018 0.013 0.02
Chrysene 9.2 0.018 0.0018 9.2 0.018 0.0018 0.012 0.02
Benzo(b)fluoranthene 0.092 0.018 0.0018 0.092 0.018 0.0018 0.0098 0.02
Benzo(k)fluoranthene 0.92 0.018 0.0018 0.92 0.018 0.0018 0.011 0.02
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Benzo(a)pyrene 0.14 0.3 0.0092 0.018 0.0018 0.0092 0.0092 0.0018 0.0087 0.02
Indeno(1,2,3-cd)pyrene 0.092 0.018 0.0018 0.092 0.018 0.0018 0.0087 0.02
Dibenz(a,h)anthracene 0.0092 0.018 0.0018 0.0092 0.0092 0.0018 0.0079 0.02
Benzo(g,h,i)perylene NE NE NE 0.009 0.02

Phthalate Esters, μg/L (ppb) 
Dimethylphthalate 3 360000 1100000 110000 3 3 3 0.015 0.5
Diethylphthlalate 3 85,600 29000 44000 4400 3 3 3 0.007 0.5
Di-n-butylphthalate 1.0 3600 4500 450 1 1 1 0.013 0.6
Butylbenzylphthalate 3 7300 1900 190 3 3 3 0.013 0.5
Di-n-octylphthalate 3 1500 3 3 3 0.005 0.1
Bis-(2-ethylhexyl) phthalate 0.12 912 4.8 2.2 0.22 0.12 0.12 0.12 0.049 0.5

PCB congeners,  pg/L (ppq)
2-MonoCB PCB-1 2.4 5.0 - 10
3-MonoCB PCB-2 1.1 5.0 - 10
4-MonoCB PCB-3 2.0 5.0 - 10
2,2'-DiCB PCB-4 1.7 5.0 - 10
2,3-DiCB PCB-5 1.4 5.0 - 10
2,3'-DiCB PCB-6 2.0 5.0 - 10
2,4-DiCB PCB-7 4.0 5.0 - 10
2,4'-DiCB PCB-8 2.7 5.0 - 10
2,5-DiCB PCB-9 2.4 5.0 - 10
2,6-DiCB PCB-10 4.0 5.0 - 10
3,3'-DiCB PCB-11 9.5 5.0 - 10
3,4-DiCB/3,4'-DiCB PCB-12/13 5.1 5.0 - 10
3,5-DiCB PCB-14 3.1 5.0 - 10
4,4'-DiCB PCB-15 2.2 5.0 - 10
2,2',3-TriCB PCB-16 1.4 5.0 - 10
2,2',4-TriCB PCB-17 2.0 5.0 - 10
2,2',5-TriCB/2,4,6-TriCB PCB-18/30 3.4 5.0 - 10
2,2',6-TriCB PCB-19 2.8 5.0 - 10
2,3,3'-TriCB/2,4,4'-TriCB PCB-20/28 3.9 5.0 - 10
2,3,4-TriCB/2,3,5-TriCB PCB-21/33 3.9 5.0 - 10
2,3,4'-TriCB PCB-22 2.7 5.0 - 10
2,3,5-TriCB PCB-23 3.9 5.0 - 10
2,3,6-TriCB PCB-24 2.6 5.0 - 10
2,3',4-TriCB PCB-25 3.3 5.0 - 10
2,3',5-TriCB/2,4,5-TriCB PCB-26/29 4.7 5.0 - 10
2,3',6-TriCB PCB-27 2.5 5.0 - 10
2,4',5-TriCB PCB-31 4.5 5.0 - 10
2,4',6-TriCB PCB-32 2.2 5.0 - 10

Draft Do Not Quote of Cite



LWG
Lower Willamette Group

Portland Harbor RI/FS
   Round 3A Stormwater FSP

DRAFT
    February 7, 2007

AWQC 1 ORNL 2

EPA 
Region 9 

Tap water 

PRG 3

Fish 
Consumption 

Only 4

Site-Specific 
Fish 

Consumption 

Only 5
Level 1 

ACG 6
Level 2 

ACG 7 

Level 3 

ACG 8   MDL MRL

Laboratory MDLs and MRLs

Table 2-6b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Ecological Screening Analytical Concentration Goals

Analytes

Congener 
number (PCBs 

only)

Human Health Screening Values

2',3,5-TriCB PCB-34 2.1 5.0 - 10
3,3',4-TriCB PCB-35 4.3 5.0 - 10
3,3',5-TriCB PCB-36 4.0 5.0 - 10
3,4,4'-TriCB PCB-37 2.8 5.0 - 10
3,4,5-TriCB PCB-38 2.5 5.0 - 10
3,4',5-TriCB PCB-39 3.5 5.0 - 10
2,2',3,3'-TetraCB/2,2',3,4-
TetraCB/2,3',4',6-TetraCB PCB-40/41/71 5.3 5.0 - 10
2,2',3,4'-TetraCB PCB-42 3.7 5.0 - 10
2,2',3,5-TetraCB PCB-43 5.2 5.0 - 10
2,2',3,5'-TetraCB/2,2',4,4'-
TetraCB/2,3,5,6-TetraCB PCB-44/47/65 5.1 5.0 - 10

2,2',3,6-TetraCB/2,2',4,6'-TetraCB PCB-45/51 3.5 5.0 - 10
2,2',3,6'-TetraCB PCB-46 1.5 5.0 - 10
2,2',4,5-TetraCB PCB-48 2.8 5.0 - 10

2,2',4,5'-TetraCB/2,3',4,6-TetraCB PCB-49/69 6.4 5.0 - 10

2,2',4,6-TetraCB/2,2',5,6'-TetraCB PCB-50/53 6.2 5.0 - 10
2,2',5,5'-TetraCB PCB-52 3.7 5.0 - 10
2,2',6,6'-TetraCB PCB-54 2.2 5.0 - 10
2,3,3',4'-TetraCB PCB-55 6.0 5.0 - 10
2,3,3',4'-TetraCB PCB-56 5.1 5.0 - 10
2,3,3',5-TetraCB PCB-57 4.0 5.0 - 10
2,3,3',5'-TetraCB PCB-58 6.9 5.0 - 10
2,3,3',6-TetraCB/2,3,4,6-
TetraCB/2,4,4',6-TetraCB PCB-59/62/75 7.0 5.0 - 10
2,3,4,4'-TetraCB PCB-60 4.4 5.0 - 10
2,3,4,5-TetraCB/2,3',4',5-
TetraCB/2,4,4',5-TetraCB/2',3,4',5-
TetraCB

PCB-
61/70/74/76 10.1 5.0 - 10

2,3,4',5-TetraCB PCB-63 2.4 5.0 - 10
2,3,4', 6-TetraCB PCB-64 3.3 5.0 - 10
2,3',4,4'-TetraCB PCB-66 6.5 5.0 - 10
2,3',4,5-TetraCB PCB-67 5.8 5.0 - 10
2,3',4,5'-TetraCB PCB-68 4.6 5.0 - 10
2,3',5,5'-TetraCB PCB-72 4.3 5.0 - 10
2,3',5',6-TetraCB PCB-73 1.9 5.0 - 10
3,3',4,4'-TetraCB PCB-77 2.8 5.0 - 10
3,3',4,5-TetraCB PCB-78 3.2 5.0 - 10
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Table 2-6b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Ecological Screening Analytical Concentration Goals

Analytes

Congener 
number (PCBs 

only)

Human Health Screening Values

3,3',4,5'-TetraCB PCB-79 4.2 5.0 - 10
3,3',5,5'-TetraCB PCB-80 3.7 5.0 - 10
3,4,4',5-TetraCB PCB-81 3.0 5.0 - 10
2,2',3,3',4-PentaCB PCB-82 2.2 5.0 - 10
2,2',3,3',5-PentaCB/2,2',4,4',5-
PentaCB PCB-83/99 4.0 5.0 - 10
2,2',3,3',6-PentaCB PCB-84 1.9 5.0 - 10
2,2',3,4,6-PentaCB/2,2',3,4',6-
PentaCB PCB-88/91 3.8 5.0 - 10
2,2',3,4,6'-PentaCB PCB-89 1.5 5.0 - 10
2,2',3,5,5'-PentaCB PCB-92 2.3 5.0 - 10
2,2',3,5,6'-PentaCB PCB-94 4.0 5.0 - 10
2,2',3,5',6-PentaCB/2,2',3,5,6 - 
PentaCB/2,2',4,4',6 - 
PentaCB/2,2',4,5,6'-PentaCB

PCB-
95/100/93/102 9.7 5.0 - 10

2,2',3,6,6'-PentaCB PCB-96 2.0 5.0 - 10
2,2',4,5,6'-PentaCB PCB-103 3.9 5.0 - 10
2,2',4,6,6'-PentaCB PCB-104 3.2 5.0 - 10
2,3,3'4,4'-PentaCB PCB-105 0.9 5.0 - 10
2,3,3'4,5-PentaCB PCB-106 4.1 5.0 - 10
2,3,3',4',5-PentaCB/2',3,4,5,5'-
PentaCB PCB-107/124 1.9 5.0 - 10
2,3,3',4,5'-PentaCB/2,3',4,4',6-
PentaCB/2,2',3,4,5-
PentaCB/2,2',3',4,5-PentaCB

PCB-
108/119/86/97 8.4 5.0 - 10

2,3,3',4,6-PentaCB PCB-109 2.9 5.0 - 10
2,3,3',4',6-PentaCB/2,3,4,4',6-
PentaCB PCB-110/115 2.7 5.0 - 10
2,3,3',5,5'-PentaCB PCB-111 2.0 5.0 - 10
2,3,3',5,6-PentaCB PCB-112 1.7 5.0 - 10
2,3,3',5',6-PentaCB PCB-113 5.1 5.0 - 10
2,3,4,4',5-PentaCB PCB-114 1.6 5.0 - 10
2,3,3',5',6-PentaCB/2,3,4,5,6-
PentaCB/2,2',3,4,4'-PentaCB PCB-117/116/85 7.2 5.0 - 10
2,3',4,4',5-PentaCB PCB-118 2.4 5.0 - 10
2,3',4,5,5'-PentaCB PCB-120 2.5 5.0 - 10
2,3',4,5,6-PentaCB PCB-121 2.1 5.0 - 10
2',3,3',4,5-PentaCB PCB-122 4.7 5.0 - 10
2',3,4,4',5-PentaCB PCB-123 3.2 5.0 - 10
3,3',4,4',5-PentaCB PCB-126 1.5 5.0 - 10
3,3',4,5,5'-PentaCB PCB-127 3.5 5.0 - 10
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ACG 7 
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ACG 8   MDL MRL

Laboratory MDLs and MRLs

Table 2-6b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Ecological Screening Analytical Concentration Goals

Analytes

Congener 
number (PCBs 

only)

Human Health Screening Values

2,2',3,3',4,4'-HexaCB/2,3,4,4',5,6-
HexaCB PCB-128/166 3.2 5.0 - 10
2,2',3,3',4,5'-HexaCB PCB-130 1.3 5.0 - 10
2,2',3,3',4,6-HexaCB PCB-131 1.9 5.0 - 10
2,2',3,3',4,6'-HexaCB PCB-132 2.5 5.0 - 10
2,2',3,3',5,5'-HexaCB PCB-133 2.4 5.0 - 10
2,2',3,3',5,6-HexaCB/2,2',3,4,5,6'-
HexaCB PCB-134/143 3.3 5.0 - 10
2,2',3,3',6,6'-HexaCB PCB-136 2.3 5.0 - 10
2,2',3,4,4',5-HexaCB PCB-137 2.5 5.0 - 10
2,2',3,4,4',5'-HexaCB/2,3,3',4',5,6-
HexaCB/2,2',3,3',4,5 - 
HexaCB/2,3,3',4,5,6-HexaCB

PCB-
138/163/129/16

0 4.5 5.0 - 10
2,2',3,4,4',6-HexaCB/2,2',3,4,4',6'-
HexaCB PCB-139/140 3.9 5.0 - 10
2,2',3,4,5,5'-HexaCB PCB-141 1.5 5.0 - 10
2,2',3,4,5,5'-HexaCB PCB-142 3.9 5.0 - 10
2,2',3,4,5',6-HexaCB PCB-144 2.0 5.0 - 10
2,2',3,4,6,6'-HexaCB PCB-145 2.0 5.0 - 10
2,2',3,4',5,5'-HexaCB PCB-146 1.3 5.0 - 10
2,2',3,4',5,6-HexaCB/2,2',3,4',5',6 - 
HexaCB PCB-147/149 2.3 5.0 - 10
2,2',3,4',5,6'-HexaCB PCB-148 2.7 5.0 - 10
2,2',3,4',6,6'-HexaCB PCB-150 2.5 5.0 - 10
2,2',3,5,5',6-HexaCB/2,2',3,3',5,6'-
HexaCB/2,2',4,4',5',6-HexaCB PCB-151/135/154 6.8 5.0 - 10
2,2',3,5,6,6'-HexaCB PCB-152 1.5 5.0 - 10
2,2',4,4',5,5'-HexaCB/2,3',4,4',5',6-
HexaCB PCB-153/168 3.8 5.0 - 10
2,2',4,4',6,6'-HexaCB PCB-155 3.1 5.0 - 10
2,3,3',4,4',5-HexaCB/2,3,3',4,4',5'-
HexaCB PCB-156/157 1.2 5.0 - 10
2,3,3',4,4',6-HexaCB PCB-158 1.3 5.0 - 10
2,3,3',4,5,5'-HexaCB PCB-159 2.3 5.0 - 10
2,3,3',4,5',6-HexaCB PCB-161 1.6 5.0 - 10
2,3,3',4',5,5'-HexaCB PCB-162 2.8 5.0 - 10
2,3,3',4',5',6-HexaCB PCB-164 1.7 5.0 - 10
2,3,3',5,5',6-HexaCB PCB-165 3.1 5.0 - 10
2,3,4,4',5,5'-HexaCB PCB-167 1.5 5.0 - 10
3,3',4,4',5,5'-HexaCB PCB-169 1.2 5.0 - 10
2,2',3,3',4,4',5-HeptaCB PCB-170 2.0 5.0 - 10
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Table 2-6b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Ecological Screening Analytical Concentration Goals

Analytes

Congener 
number (PCBs 

only)

Human Health Screening Values

2,2',3,3',4,4',6-
HeptaCB/2,2',3,3',4,5,6-HeptaCB PCB-171/173 2.1 5.0 - 10
2,2',3,3',4,5,5'-HeptaCB PCB-172 2.3 5.0 - 10
2,2',3,3',4,5,6'-HeptaCB PCB-174 2.9 5.0 - 10
2,2',3,3',4,5',6-HeptaCB PCB-175 1.7 5.0 - 10
2,2',3,3',4,6,6'-HeptaCB PCB-176 2.7 5.0 - 10
2,2',3,3',4',5,6-HeptaCB PCB-177 3.4 5.0 - 10
2,2',3,3',5,5',6-HeptaCB PCB-178 0.8 5.0 - 10
2,2',3,3',5,6,6'-HeptaCB PCB-179 2.3 5.0 - 10

2,2',3,4,4',5,5'-
HeptaCB/2,3,3',4',5,5',6-HeptaCB PCB-180/193 6.2 5.0 - 10
2,2',3,4,4',5,6-HeptaCB PCB-181 3.7 5.0 - 10
2,2',3,4,4',5,6'-HeptaCB PCB-182 2.4 5.0 - 10
2,2',3,4,4',5',6-
HeptaCB/2,2',3,4,5,5',6-HeptaCB PCB-183/185 2.3 5.0 - 10
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Table 3-1.  Sample Containers and Preservation Requirements for Sediment Trap and Stormwater Samples

Container 1 Laboratory Analysis Preservation Holding Time
Type Size

Sediment Trap Samples
WMG 8 oz. Alta PCB Congeners Deep Frozen (-20°C) 1 year

WMG 16 oz. 2 CAS Total organic carbon 4 ± 2°C 28 days 3

Percent solids 6 months 3

Metals 6 months 3

Mercury 28 days 3

WMG 16 oz. CAS Organochlorine pesticides 4 ± 2°C 1 year
PAHs and Phthalates 1 year

WMG 8 oz. CAS Chlorinated herbicides 4 ± 2°C 1 year
WMG 8 oz. CAS Grain size 4 ± 2°C 6 months

Stormwater Samples
HDPE 1 liter CAS Total suspended solids 4 ± 2°C 7 days
HDPE 250 mL CAS Total organic carbon H2SO4 to pH < 2; 4 ± 2°C 28 days

HDPE 1 liter CAS Total metals 5 mL of 1:1 HNO3; 4 ± 2°C 6 months/60 days 4

AG 1 liter CAS Organochlorine pesticides 4 ± 2°C 7/40 days 5

AG 1 liter CAS PAHs 4 ± 2°C 7/40 days 5

AG 1 liter CAS Phthalates 4 ± 2°C 7/40 days 5

AG 1 liter Alta PCB Congeners 4 ± 2°C 7/40 days 5

AG 1 liter CAS Chlorinated herbicides 4 ± 2°C 7/40 days 5

Notes:
AG - amber glass
CAS - Columbia Analytical Services
HDPE - high density polyethylene
WMG - wide mouth glass

1 The size and number of containers may be modified by the analytical laboratories.  Archive samples will be collected for all of 
the sediment samples.  
2 An additional 8 oz. to 16 oz. jar needed for lab QC for 5% of samples.
3 Holding times for frozen samples are as follows: Total organic carbon, 1 year; metals (except mercury) and percent solids, 2 
years.
4 The holding time for mercury is 60 days, based on CRITFC study (EPA 2002a) and EPA Method 1631 revision D (EPA 
2001a).  The holding time for the remaining metals is 6 months.
5 The holding time is 7 days from collection to extraction, and 40 days from extraction to analysis.
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Table 3-2.  Estimates of stormwater sample volumes needed to meet minimum mass requirements.

Priority Analyte Units
Minimum 

Sample Size
Additional Mass for 

Lab QC
Addl. MassField 
for field dup/rep

If sediment traps cannot be deployed

 Estimated Particle 
load (min. - median)

Estimated Min.  Sample
Volume

 Additional Vol.  
for Lab QC

Additional Vol.  
For field 
dup/rep

Sediment Samples
1A PCB Congeners pg/g 10 g 20 g 10 g (50mg/L - 80mg/L) 200L / 130L 400L / 250L 200L / 130L
1B TOC percent 1 g 2 g 1 g (50mg/L - 80mg/L) 20L / 13L 40L / 25L 20L / 13L
1C Percent Solids percent 1 g 2 g 1 g (50mg/L - 80mg/L) 20L / 13L 40L / 25L 20L / 13L

2 Organochlorine pesticides µg/kg 10 g 20 g 10 g (50mg/L - 80mg/L) 200L / 130L 400L / 250L 200L / 130L
3 PAHs and Phthalates µg/kg 20 g 40 g 20 g (50mg/L - 80mg/L) 400L / 260L 800L / 500L 400L / 260L
4 Metals mg/kg 15 g 30 g 15 g (50mg/L - 80mg/L) 300L / 188L 600L / 375L 300L / 188L
5 Herbicides µg/kg 10 g 20 g 10 g (50mg/L - 80mg/L) 200L / 130L 400L / 250L 200L / 130L
6 Grain size percent 100 g 200 g 100 g (50mg/L - 80mg/L) 2,000L / 1,300L 4,000L / 2,600L 2,000L / 1,300L

Subtotal 167 g 334 g 167 g 3,340L / 2,164L 6,680L / 4,328L 3,340L / 2,164L

Estimates of sampling times per analyte group priorities using two sampling methods.

Priority Analyte Groups
Min. Sample 

Size

Estimated Min.  
Sample Volume 

(50mg/L - 80mg/L)
Sampling 
Method Pumping Rates

Estimated Sampling 
Time

1A-C PCB Congeners, TOC Percent Solids 12 g 200L / 130L Peristaltic 1.7L/min 2 h  / 1h 20min
PCF Centrifuge 4L/min 50min / 30 min

1 - 2 Group 1 + pesticides 22 g 440L / 275L Peristaltic 1.7L/min 4h 20min /  2h 40min
PCF Centrifuge 4L/min 1h 50min /  1h 10min

1 - 3 Group 1, 2 + PAHs and Phthalates 42 g 840L / 546L Peristaltic 1.7L/min 8h 15min / 5h 20min 
PCF Centrifuge 4L/min 3h 30min / 2h 15min

1 - 4 Group 1, 2, 3 + Metals 57 g 1,140L / 734L Peristaltic 1.7L/min 11h 10min / 7h 12 min
PCF Centrifuge 4L/min 4h 45min / 3h

1 - 5 Group 1,2, 3, 4, + herbicides 67 g 1,340L / 864L Peristaltic 1.7L/min 13h 10 min / 8h 30min
PCF Centrifuge 4L/min 5h 40min / 3h 40min

1 - 6 All analytes 167 g 3,340L / 2,164L Peristaltic 1.7L/min 32h 45min / 21h 10 min
PCF Centrifuge 4L/min 14h / 9h

Note
PCF Centrifuge = Portable continuous flow centrifuge
Peristaltic = standard volume peristaltic pump
Pumping rates are low estimates. Sampling times may decrease as better suited sampling equipment is identified.
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Monthly Average 
95th Percentile 14.0 10.9 11.1 13.6
90th Percentile 11.2 10.3 10.9 11.8
80th Percentile 10.1 9.7 8.7 10.2
70th Percentile 8.4 6.6 7.7 9.4
Average 7.6 6.7 6.9 8.3

Daily 90th Percentile Values
95th Percentile 17.5 13.0 16.6 15.9
90th Percentile 16.5 12.7 16.0 15.7
80th Percentile 15.1 11.9 14.5 15.1
70th Percentile 14.3 11.6 11.9 14.4
Average 13.6 11.3 11.5 13.3

* Morrison Street Bridge Gauge Zero Value Equals:
2.93 ft City of Portland Data (add 2.93 ft to table values to obtain values in COP datum)
1.55 ft NGVD 1929 (add 1.55 ft to table values to obtain values in NGVD 1929 datum)
5.03 ft NAVD 1988 (add 5.03 ft to table values to obtain values in NAVD 1988 datum)

Statistic

Table 4-1. River Height Statistics (in feet USGS Morrison Street Bridge Gauge*) for 
Comparison to Sampling Location Elevations.

MayFebruary March April
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Figure 2-2 
Photo of Sediment Trap 

Round 3A Stormwater Field Sampling Plan 

 



 

 

  Portland Harbor Stormwater Technical Team

Project Manager
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Team Coordinator
Simon Page, Anchor
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Tim Stone, Anchor
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Technical Resources
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* Denotes team leader
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Figure 4-1 
Stormwater Sampling Team Organizational Chart 

Round 3A Stormwater Field Sampling Plan 



 

Tech Team works with consultants to develop FSP

Recon sites to identify sampling locations and equipment

Managers Approve 
Final FSP

Install sediment traps and automatic 
samplers as they become available
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Project Leader 
initiates project

Week 19 Week 20Week 15 Week 16 Week 17

Receive “Certified Clean” sample bottles and equipment from lab as needed.

Begin sediment and water sampling

Water sample retrieval and re-deployment of automated samplers and collect grab samples as storms arise

Routine inspections for sediment accumulation (archive) and equipment maintenance

Design and fabricate sediment traps

Order water 
samplers

Water samplers delivered
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Figure 4-2 
Stormwater Sampling Schedule 

Round 3A Stormwater Field Sampling Plan 
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APPENDIX A 
STORMWATER COMPOSITE SAMPLING SOP   
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STORMWATER SAMPLING AND PROCESSING  

The purpose of this standard operating procedure (SOP) is to define and standardize the 
methods for collecting flow weighted composite stormwater samples from freshwater 
environments using a Teledyne/Isco (Isco) automatic sampler.      

This SOP utilizes and augments some of the procedures outlined in the San Francisco 
Estuary Institute’s Field Sampling Manual for the Regional Monitoring Program for 
Trace Substances (David et al. 2001), the Interagency Field Manual for the Collection of 
Water-Quality Data (USGS 2000), and U.S. Environmental Protection Agency (EPA) 
Method 1669, Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria 
Levels (EPA 1996).  While some of these exact procedures are not used, because they are 
not necessary for this FSP, the clean techniques described in this guidance were used to 
assist in developing a series of procedures that will minimize the possibility of sample 
contamination.  The goal of this SOP is to ensure that the highest quality, most 
representative data be collected, and that these data are comparable to data collected by 
programs that follow these guidelines.    

Though the above procedures are intended for sampling of trace metals, these procedures 
will provide a means to minimize the possibility of sample contamination in general for 
stormwater sampling of organic compounds as well as conventionals [such as total 
suspended solids (TSS), dissolved organic carbon (DOC), and total dissolved solids 
(TDS)].      

SUMMARY OF METHOD  

Flow-weighted composite samples of three storm events from each location will be 
collected to obtain Event Mean Concentrations (EMCs) of chemicals and conventionals.  
Flow-weighted, whole water (unfiltered) sample aliquots will be collected over the course 
of the storm event with automatic samplers.  These whole water samples will be collected 
by the sampling teams, identified in Section 4 of the FSP, and transported to the LWG 
Field Laboratory.  Samples will be collected from the sampler using two-person clean 
sampling techniques, similar in concept to the “clean hands – dirty hands” method (EPA 
1996). 

At the LWG Field Laboratory, sampler performance will be evaluated, and water from 
the individual samplers will be composited in a single container.  Following sample 
compositing, sample bottles for individual chemicals will be filled using a peristaltic 
pump.  Each sample will be analyzed for the chemicals shown in Tables 2-2 and 2-3 of 
the FSP.   

Once the sample is collected and preserved (if applicable), the sample container will be 
capped, labeled, and placed on ice or refrigerated until shipped to the laboratory.  Each 
field storage refrigeration unit will be monitored bi-weekly to ensure temperature 
compliance.  Each unit will have a separate log form containing date, time, and 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

1



Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT 
    February 7, 2007 

 
temperature information.  Samples will be handled following the procedures described in 
the Chain of Custody SOP (Appendix F). 

In general, any procedures not specifically detailed in this Appendix will be in 
conformance with the FSP, the QAPP Addendum (Integral 2007), and the Round 2 
QAPP (Integral and Windward 2004). 

 

SUPPLIES AND EQUIPMENT  

The general types of equipment required are described in this section.  A detailed supply 
and equipment list is provided in Table A-1.  Additional equipment may be required 
depending on the sample site.    

An Isco Model 6712 automated sampler unit will be deployed at each sampling location.  
The sampler will be equipped with glass collection vessels, a Teflon® screen, and a 
Teflon® sampling tube.  Each sampler will be equipped with a cellular modem and 
area/velocity (AV) type flow meter.  Power will be supplied to each sampler using a 
minimum 50-amp hour GSM deep cycle battery.  In addition, stainless steel mounting 
brackets will be used to mount the flow sensor and sampling tube, and hang the battery 
and sampler in the catch basin. 

Table A-1.  Stormwater Sampling Equipment Required per Sampling Site 

Equipment Item Number Required 

Isco 6712 Sampler 1 

Sampler base to hold eight 1.8-liter collection vessels 1 

Isco 1.8 liter collection vessels and Teflon® lined caps 24 

Teflon®-coated stainless steel pick up screen 1 

Teflon® intake tube 1 

750 Flow module 1 

Cell phone modem package 1 

Remote power supply cable 1 

12-volt 50-amp hour GSM deep cycle battery 1 

Mounting hardware (varies by site) to secure flow probe and pick 
up screen. 

1 
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Mounting hardware to Isco sampler and battery (varies by site) 1 

Box nitrile gloves 1 

Cooler with foam dividers 1 

 
Additional equipment for the processing and filtering (as appropriate) of samples in the 
Field Laboratory are noted in the collection procedures sections below. 

 

PROCEDURES  

EQUIPMENT DECONTAMINATION  

Each sampling team will be responsible for preparing their equipment prior to the 
sampling event.  Sampling bottles and equipment will be decontaminated either by 
commercial laboratories noted in the FSP or decontaminated at the Field Laboratory by 
the field teams, as necessary.  Commercial laboratories will follow their internal 
procedures for equipment decontamination, resulting in “certified clean” equipment to be 
used in the field.  Equipment decontamination procedures are described below.   

Teledyne Isco Glass Collection Vessels  

• Wash with soapy water and rinse with tap water 

• Rinse with reagent-grade acetone 

• Rinse with 20% hydrochloric acid (HCl) 

• Rinse three times with deionized (DI) water 

• Replace in covered Teledyne Isco tubs. 

 
Teflon® Suction Line  

• Rinse twice with reagent-grade acetone 

• Rinse thoroughly with hot tap water using a brush to remove 
particulate matter and surface film 

• Rinse thoroughly three times with tap water 

• Rinse with 20% hydrochloric acid (HCl) 

• Rinse thoroughly three times with tap water 

• Rinse thoroughly three times with DI water 
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• Rinse thoroughly with petroleum ether and dry by pulling air 

through the line 

• If possible, dry overnight in a warm oven (use an oven temperature 
of lower than 150° F) 

• Cap ends with aluminum foil. 

 

Teledyne Isco Pump Tube 

• Pump hot tap water through the tube for at least 2 minutes 

• Rinse tube with 20% hydrochloric acid (HCl) for at least 2 minutes 

• Rinse by pumping hot tap water through the tube for at least 2 
minutes 

• Rinse by pumping DI water through the tube for at least 2 minutes. 

 

Teledyne Isco Sampler 

The sampler top cover, center section, retaining ring, and tub of the automatic sampler 
will be cleaned with warm soapy water and rinsed with tap water.  The two pump drain 
holes will be checked to see that they are open and free of debris or buildup.   

During implementation of the FSP, it is not anticipated that screens and intakes tubes will 
be removed for cleaning between sampling events.  The sampler will be programmed to 
purge the intake tubes several times before and after each stormwater sample is collected, 
which should ensure that any contamination from previous events is removed or 
sufficiently diluted to be unimportant.  If upon routine inspection, it is observed that algae 
is growing in the intake tube, debris is blocking the tube, or any other gross 
contamination issues may exist, contaminated screens and intake tubes will be replaced 
with screens and intake tubes decontaminated using the methods described above.  The 
silicon pump tubing will be decontaminated (using procedures noted above) or replaced 
with new decontaminated tubing after each sampling event.  
 

Sampler Mounts and Other Equipment 

Mounting equipment such as slip rings, nuts, bolts, and brackets will be washed with 
warm soapy water using a brush to remove any oil, grease or other residue from the 
manufacturing process.  They will then be rinsed with reagent-grade acetone followed by 
DI water and allowed to dry.  If available, a warm oven could be used to speed drying. 

Installation of the brackets at the sampling sites may create debris that could become a 
contaminant source (i.e., drilling holes, using powder-actuated tools to set studs and/or 
welds).  After the brackets have been installed, the work site will be scrubbed with a 
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brush to remove any debris and rinsed with DI water before the sampling hardware 
(intake screen) is mounted. 

Coolers used to transport samples will be washed with warm soapy water using a brush to 
remove any residue and rinsed with tap water.  

Sample Containers 

Sample containers will be certified pre-cleaned containers obtained through the 
laboratory.  Containers will be pre-cleaned according to laboratory SOPs and consistent 
with the Round 2 QAPP (Integral and Windward 2004) and QAPP Addendum (Integral 
2007).  Certification information will be kept at the laboratory and will be available for 
review at any time.  The containers will be certified to the detection limits of this project 
per the FSP. 

Phthalate-Free Procedures 

For locations where phthalates will be sampled the procedures followed will be identical 
to those noted above with the following exceptions.  During all decontamination 
procedures equipment will be handled with powder and phthalate-free vinyl gloves and 
will not be placed on any plastic or rubber surfaces (decontaminated stainless steel 
surfaces are preferred).  Once decontaminated, Isco samplers will be placed in phthalate 
free containers before placing in coolers for transport.   

Isco sampler tube and pumping connection systems will be checked for any plastic 
components that might come into contact with sample water and will be removed from 
the collection system to the extent practicable and/or replaced with either non-contact 
systems or alternative materials.  Any potential sources of plastic or rubber contact that 
cannot be removed will be noted in the sampling report. 

During field sampling procedures, bottles and any equipment potentially coming into 
contact with sample water will be handled with powder and phthalate-free vinyl gloves.  
Sample bottles will not be placed on any plastic or rubber surfaces during sample 
processing (decontaminated stainless steel surfaces are preferred).  Once the sample 
bottles are filled after sample processing, they will be capped with Teflon® lids and 
placed in phthalate free containers before placing in coolers for transport. 
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STORMWATER SAMPLE COLLECTION  

Clean Handling Techniques  
The clean handling techniques are modeled after the “clean hands – dirty hands” method 
(EPA 1996) for collecting samples.  It has been found that when working in the rain or 
other inclement weather and in confined spaces, it is not always possible to fully 
implement the EPA procedures.  The clean/dirty hands technique requires two or more 
people working together.  At the field site, one person is designated as "clean hands” 
(CH) and a second person as "dirty hands" (DH).  Although specific tasks are assigned at 
the start to CH or DH, some tasks overlap and can be handled by either as long as 
contamination is not introduced into the samples.  Both CH and DH wear appropriate 
non-contaminating, disposable, powderless gloves (including phthalate-free vinyl gloves 
for any locations where phthalates will be sampled) during the entire sampling operation 
and change gloves frequently, usually with each change in task.  

CH takes care of all operations that involve equipment that comes into contact with the 
sample, and is responsible for the following:   

• Handles the stormwater collection vessels (removes and replaces 
from Isco sampler) 

• Handles collection vessels until they are placed and sealed into 
coolers 

• Prepares a clean workspace in LWG Field Laboratory 

• Sets the equipment (i.e., the sample bottles, filtration and 
preservation equipment) inside the laboratory   

 
DH takes care of all operations that involve contact with potential sources of 
contamination, and is responsible for the following:   

• Works exclusively exterior to the samplers   

• Removes samplers from catch basins, if necessary, and releases 
catches and lifts off sampler cover for CH 

• Replaces cover and latches sampler covers  

• Handles the tools, such as hammers, wrenches, keys, and locks 

• Handles the single or multi-parameter instruments for field 
measurements 

• Sets up and calibrates the field measurement instruments   

• Measures and records the water depths and field measurements 

• Seals coolers. 
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Stormwater Sampling Procedures  
Two people are needed to conduct the sampling, and a third person is responsible for 
sample logging and processing, and assisting with lifting the sampler in and out of the 
catch basin.  In addition, the third person may be responsible for recording stormwater 
parameters.  

When collecting the water samples from the Isco samplers, DH and assistant will remove 
the manhole or catch basin lid and CH will clear a work space and lay down a plastic 
sheet.  DH will place the sampler on the plastic sheeting, release the catches on the 
sampler, and lift away the cover, thus standing it on the plastic sheeting.  CH will inspect 
the inside of the sampler for signs of wear or debris.  CH will then install Teflon®-lined 
caps on each of the collection vessels.  CH will remove each collection vessel in turn, 
label it with a waterproof label, and place it a cooler with foam dividers.  Phthalate 
samples will be placed in phthalate free containers prior to placement in coolers.  

After the collection vessels have been removed from the Isco sampler, CH installs new 
“Certified Clean” collection vessels in the sampler.  DH replaces the cover and catches.  
DH and assistant will place the Isco sampler in the catch basin and close and lock the lid, 
if applicable. 

SAMPLE PROCESSING  

Samples from the Isco sampler collection vessels are stored in sealed coolers with wet ice 
and transferred to the LWG Field Laboratory at the conclusion of the sampling event.  
The field leader is responsible for maintaining sample integrity throughout the event.  
Once at the field lab, sample contamination is avoided by handling the collection vessels 
with clean non-contaminating gloves (including use of phthalate-free vinyl gloves for 
samples from any location requiring phthalate analyses), and transferring the collection 
vessels into clean refrigerators immediately after they are brought back from the field.  

Storage Temperature Quality Control  
Each storage refrigeration unit is monitored daily to ensure temperature compliance.  
Each unit will have a separate log form containing date, time, and temperature 
information.  

Sample Compositing and Processing 
As part of the field sampling procedures, the sampling team will download the sampling 
report and flow data from the data logger, and review the data upon arrival at the LWG 
Field Laboratory.  If the sampling report and flow data indicate that there was no 
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malfunction and all the sample bottles are intact, the sample compositing and preparation 
will continue as follows. 

The contents of the Isco sampler collection vessels will be emptied into a large mixing 
container, decontaminated in the same manner as described previously for the Isco glass 
collection vessels and composited (i.e., using a churn splitter or other suitable apparatus).  
Samples for phthalate analyses will be mixed manually with a decontaminated stainless-
steel rod held by a person wearing phthalate-free vinyl gloves.  Following sample 
compositing in the mixing containers, composited water will be transferred to analytical 
sample bottles, with preservative if applicable, using a peristaltic pump (the pump tube 
will be decontaminated in the same manner as described previously for the Isco pump 
tube).  The analytical sample bottles will be capped, labeled, and placed inside a cooler 
with foam dividers for transport to the analytical laboratory.  Samples for phthalate 
analysis will be placed in phthalate free containers prior to placement in the cooler.  

Whole water samples for organic compounds, and unfiltered/filtered water pairs for 
metals and TOC/DOC will be prepared by the sampling teams from the composite 
sample.  Each sample will be analyzed for the chemicals shown in Tables 2-2 and 2-3 of 
the FSP.  Filtered metals and DOC samples will be prepared by pumping composite 
water by means of a peristaltic pump (using the same clean tube as described above) 
through a 0.45-micron filter, dispensing directly into analytical sample bottles dedicated 
for filtered metals and DOC sample bottles.  New decontaminated equipment for sample 
compositing and processing (i.e., mixing containers, pump tubing, and filters) will be 
used for samples collected from each location to prevent cross contamination between 
samples.   

  

FIELD QUALITY CONTROL PROCEDURES  

Field QC samples will be collected at the frequencies presented in the Section 3.8 of the 
FSP.  The sampling program is designed to collect additional volume for field and 
laboratory QC samples at the following frequencies: 

• Field duplicates - 1 per 20 samples  

• Laboratory QC samples - 1 per 20 samples 

• Field blank for all analyte groups – 1 per 20 samples 

• Equipment rinsate blank for all analyte groups - prior to deployment 
of automated samplers. 

 

The types of field QC sample collection are described below (USGS 2000). 
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Rinsate Blank.  Prior to the start of sample collection activities for each sampling event, 
a rinsate blank will be generated by the laboratory that conducts decontamination of the 
sampling equipment to ensure that the decontamination procedure is adequate.  To the 
extent that field decontamination procedures are necessary, some of the rinsate blanks 
collected will be of these field procedures so that the overall frequency noted above is 
attained.  Per the FSP, the rinsate blank will be held open in the sampler so it is exposed 
to the same conditions as the sample bottles. 

Field Duplicate.  A field duplicate sample consists of aliquots of the same composited 
sample that are equally distributed in two sets of sample containers.  These samples will 
be analyzed identically to evaluate repeatability of sample handling and analytical 
procedures, sample heterogeneity, and analytical procedures. 
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APPENDIX B 
STORMWATER GRAB SAMPLING SOP  
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STORMWATER SAMPLING AND PROCESSING  

The purpose of this standard operating procedure (SOP) is to define and standardize the 
methods for collecting stormwater grab samples from freshwater environments using a 
Teledyne/Isco (Isco) automatic sampler in conjunction with a peristaltic pump and 
Teflon® tubing.      

This SOP utilizes and augments some of the procedures outlined in the San Francisco 
Estuary Institute’s Field Sampling Manual for the Regional Monitoring Program for 
Trace Substances (David et al. 2001), the Interagency Field Manual for the Collection of 
Water-Quality Data (USGS 2000), and U.S. Environmental Protection Agency (EPA) 
Method 1669, Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria 
Levels (EPA 1996).  While some of these exact procedures are not used, because they are 
not necessary for this FSP, the clean techniques described in this guidance were used to 
assist in developing a series of procedures that will minimize the possibility of sample 
contamination.  The goal of this SOP is to ensure that the highest quality, most 
representative data be collected, and that these data are comparable to data collected by 
programs that follow these guidelines.    

Though the above procedures are intended for sampling of trace metals, these procedures 
will provide a means to minimize the possibility of sample contamination in general for 
stormwater sampling of organic compounds as well as conventionals [such as total 
suspended solids (TSS), dissolved organic carbon (DOC), and total dissolved solids 
(TDS)].      

SUMMARY OF METHOD  

Stormwater grab samples for standard chemical and conventional analyses will be 
collected using a peristaltic pump that is part of the Isco automatic sampler.  The Isco 
sampler will be removed from the sampling location by the sampling team.  The sampler 
case will be opened and the delivery tube will be removed from the bulkhead fitting.  A 
clean Teflon®-lined tube (using the procedures described in Appendix A for the Isco 
intake tube) will be connected to the bulkhead fitting to collect the desired samples.  The 
sampler will be put into “Grab” mode and the specified volume will be programmed into 
the sampler.  Once activated, the sampler will purge and the grab sample will be collected 
into four 1-gallon jars.     

The sampling team will seal the 1-gallon sample jars with Teflon® lined caps, label, and 
package them as described in Appendix A for transportation to the LWG Field 
Laboratory.  The sampling team will remove the grab sampling tube from the bulkhead 
fitting and reconnect the distribution tube and close up the sampler.  The sampling team 
will re-deploy the sampler as described previously.  

At the LWG Field Laboratory, the sampling team will combine the samples into a single 
composite for each event and samples will be filtered and prepared for laboratory 
analyses.  The compositing, filtering, and sample preservation will occur at the Field 
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Laboratory as soon as possible after sample collection.  The goal will be to conduct 
filtering within 24 hours of sample retrieval from the samplers.  The samples shall be 
handled following the procedures described in the Chain of Custody SOP (Appendix F). 

In general, any procedures not specifically detailed in this Appendix will be in 
conformance with the FSP, the QAPP Addendum (Integral 2007), and the Round 2 
QAPP (Integral and Windward 2004). 

 

SUPPLIES AND EQUIPMENT  

The general types of equipment that are required are described in this section.  The grab 
samples will be collected with the peristaltic pumps built into the Isco sampler deployed 
at sampling site.  Only sampling containers and a short length of Teflon® tubing will be 
required to collect the samples.  Additionally, a cooler will be required to transport the 
samples to the LWG Field Laboratory.  Additional equipment for the processing and 
filtering of samples is noted in the procedures and collection sections below. 

 

PROCEDURES  

EQUIPMENT DECONTAMINATION  

Each sampling team will be responsible for preparing their equipment prior to the 
sampling event.  The procedures described in Appendix A will be used to decontaminate 
sample tubing, mixing containers, and sampling jars; including special procedures for 
locations where phthalate sampling is required.  

STORMWATER SAMPLE COLLECTION  

Clean Handling Techniques  
The clean handling techniques are modeled after the “clean hands – dirty hands” method 
(EPA 1996) for collecting samples.  It has been found that when working in the rain or 
other inclement weather and in confined spaces, it is not always possible to fully 
implement the EPA procedures.  The clean/dirty technique requires two or more people 
working together.  At the field site, one person is designated as "clean-hands" (CH) and a 
second person as "dirty-hands" (DH).  Although specific tasks are assigned at the start to 
CH or DH, some tasks overlap and can be handled by either as long as contamination is 
not introduced into the samples.  Both CH and DH wear appropriate non-contaminating, 
disposable, powderless gloves (phthalate-free vinyl gloves for locations where phthalate 
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sampling is required) during the entire sampling operation and change gloves frequently, 
usually with each change in task.  

CH takes care of all operations that involve equipment that comes into contact with the 
sample, and is responsible for the following:   

• Handles the stormwater collection vessels (removes and replaces 
from Isco sampler) 

• Handles collection vessels until they are placed and sealed into 
coolers 

• Prepares a clean workspace in LWG Field Laboratory 

• Sets the equipment (i.e., the sample bottles, filtration and 
preservation equipment) inside the laboratory   

 
DH takes care of all operations that involve contact with potential sources of 
contamination, and is responsible for the following:   

• Works exclusively exterior to the samplers   

• Removes samplers from catch basins, if necessary, and releases 
catches and lifts off sampler cover for CH 

• Replaces cover and latches sampler covers  

• Handles the tools, such as hammers, wrenches, keys, and locks 

• Handles the single or multi-parameter instruments for field 
measurements 

• Sets up and calibrates the field measurement instruments   

• Measures and records the water depths and field measurements 

• Seals coolers. 

Stormwater Sampling Procedures  
Two people are needed to conduct the sampling, and a third person is responsible for 
sample logging and processing, and assisting with lifting the sampler in and out of the 
catch basin.  In addition, the third person may be responsible for recording stormwater 
parameters.  

The following procedures will be followed when collecting the water samples from the 
Isco samplers. 

While the DH and assistant remove the manhole or catch basin lid, CH will clear a work 
space and lay down a plastic sheet.  DH will place the sampler on the plastic sheeting, 
release the catches on the sampler, and lift away the cover, thus standing it on the plastic 
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sheeting.  CH will inspect the inside of the sampler for signs of wear or debris.  CH will 
then remove the distribution line form the bulkhead fitting and install a Teflon® line.   

DH or assistant will re-glove to operate the Isco sampler.  The program running on the 
Isco sampler will be interrupted and the sampler placed into “Grab” mode.  DH will 
program the volume of water desired (1 gallon) and start the sampler.  The sampler will 
purge the lines several times and pause before delivering the sample. The process will be 
repeated to collect the additional 3 gallons required for analysis. 

CH will direct the flow of water into the sample containers.  When complete, CH will 
then cap and label the sample bottle and place it a cooler with foam dividers.  Once the 
samples have been properly secured, CH will remove the sampling tube and re-attach the 
distribution tube to the bulkhead fitting and return the sampler to standby mode.   

DH will replace the cover and latch the fasteners.  DH and assistant will replace the 
sampler in the catch basin and close and lock the lid, if applicable. 

SAMPLE PROCESSING  

All samples are stored in sealed coolers with wet ice and transferred to the LWG Field 
Laboratory at the conclusion of the sampling event.  The field leader is responsible for 
maintaining sample integrity throughout the event.  Once at the field lab, sample 
contamination is avoided by handling the sample containers with clean gloves (and 
phthalate-free vinyl gloves in the case of phthalate samples), and transferring the samples 
into clean refrigerators immediately after samples are brought back from the field.  

Storage Temperature Quality Control  
Each storage freezer or refrigeration unit is monitored daily to ensure temperature 
compliance.  Each unit will have a separate log form containing date, time, and 
temperature information.  

Sample Compositing, Filtering, and Transfer to Sample Bottles for 
Laboratory Analysis 

At the LWG Field Laboratory, the sampling team will combine the samples into a single 
composite for each event following the transfer and mixing procedures described in 
Appendix A.  The compositing, filtering, and sample preservation will occur at the Field 
Laboratory as soon as possible after sample collection.  The goal will be to conduct 
filtering within 24 hours of sample collection. 

Filtering will be conduced using disposable 0.2-micron glass fiber filters.  Clean Teflon® 
peristaltic tubing will be used to pump samples from the composite container through the 
filter, then through a similar outlet tube and directly into sample bottles.  The glass fiber 
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filters and tubing will be replaced with clean equipment between sampling locations to 
prevent any cross contamination between locations.  It is anticipated that Teflon® tubing 
will be decontaminated following procedures in Appendix A and then re-used for later 
locations or sampling events.  Glass fiber filters will be discarded once they have been 
used. 

FIELD QUALITY CONTROL PROCEDURES  

Field QC samples will be collected during sampling following the frequency in the 
Section 3.8 of the FSP.    The types field QC sample collection are the same as those for 
composite water sampling as described in Appendix A. 
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SEDIMENT TRAP SAMPLING SOP 
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SEDIMENT SAMPLING AND PROCESSING  

The purpose of this standard operating procedure (SOP) is to define and standardize the 
methods for collecting sediment samples from a catch basin using a sediment trap.  A 
goal of this SOP is to ensure that the highest quality, most representative data be 
collected consistent with EPA guidelines.   

 

SUMMARY OF METHOD  

Sediment traps will be deployed at each location for a minimum target period of 3 
months.  Sediment traps will be inspected at a minimum on a monthly basis.  When 
inspected, if the collection bottle is half full, sediments will be collected and archived and 
a clean bottle, filled with deionized water (to prevent floating) will be returned to the 
trap.  This process will be repeated, and sampled sediments archived at the LWG Field 
Laboratory for additional later compositing until the trap deployment period ends.   

Sediment samples will be capped with Teflon®-lined lids, labeled, sealed, and packaged 
appropriately for transport to the LWG Field Laboratory.  At the field laboratory, the 
samples will be stored in the refrigerator.  

Once the deployment period has ended, all sampled sediments (including archived 
aliquots) will be combined in one decontaminated stainless-steel bowl using 
decontaminated stainless-steel implements and thoroughly homogenized and subsampled 
in sample containers for chemical analysis. 

In general, any procedures not specifically detailed in this Appendix will be in 
conformance with the FSP, the QAPP Addendum (Integral 2007), and the Round 2 
QAPP (Integral and Windward 2004). 

 

SUPPLIES AND EQUIPMENT  

The equipment required for the sediment sampling includes:  

• Sediment sampler constructed of stainless-steel and mounting hardware.   

• 1-liter HDPE sample bottle with Teflon®-lined lid.  

• Cooler with foam dividers for transporting samples. 

 

Additional equipment may be required depending on the sampling location.  Additional 
equipment for sample processing and homogenization are noted below in the procedures 
and collection sections.    
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PROCEDURES  

EQUIPMENT DECONTAMINATION  

Sediment Sampling Equipment Preparation  
The sediment trap and mounting hardware will be constructed of stainless steel.  Prior to 
installation, it will be cleaned using a scrub brush and lab-grade detergent, then rinsed in 
tap water, and allowed to dry.  The sample bottles will be provided from the laboratory 
“Certified Clean” and filled with deionized water (sample bottles are filled with 
deionized water to prevent them from floating out of the sampler when there is water 
present in the catch basin). 

The HDPE sediment trap bottles will be obtained certified clean from the laboratory and 
certified phthalate free.  

When installing the brackets in the field at the sampling sites, it may be necessary to drill 
holes or use powder actuated tools to set studs, weld, or use other means to attach the 
sampling hardware that may create some debris that could become a contaminant source.  
After the studs are set or other procedures are complete, the work site will be scrubbed 
with a brush to remove any debris and rinsed with deionized water before the sampling 
hardware (sample bottle holder) is mounted. 

Sediment Extraction and Compositing Equipment 
The following equipment will be used to extract sediment from trap bottles and 
homogenize them for subsampling into sample containers: glass flask, stainless-steel 
implements (e.g., spoons), glass funnel, and stainless-steel mixing bowls.  This 
equipment will be decontaminated as follows: 

• Wash with soapy water and rinse with tap water 

• Rinse with reagent-grade acetone 

• Rinse with 20% hydrochloric acid (HCl) 

• Rinse three times with DI water. 

SEDMENT SAMPLE COLLECTION  

Clean Handling Technique  
The clean handling techniques are modeled after the “clean hands – dirty hands” method 
(EPA 1996) for collecting samples.  It has been found that when working in the rain or 
other inclement weather and in confined spaces, it is not always possible to fully 
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implement the EPA procedures.  The clean handling technique requires two or more 
people working together.  At the field site, one person is designated as "clean-hands” 
(CH) and a second person as "dirty-hands" (DH).  Although specific tasks are assigned at 
the start to CH or DH, some tasks overlap and can be handled by either as long as 
contamination is not introduced into the samples.  Both CH and DH wear appropriate 
non-contaminating, disposable, powderless, and phthalate-free vinyl gloves during the 
entire sampling operation and change gloves frequently, usually with each change in task 
(wearing multiple layers of gloves allows rapid glove changes).  CH takes care of all 
operations that involve equipment that comes into contact with the sample, including the 
following responsibilities:   

• Handles the sediment sample bottle   

• Prepares a clean workspace   

 
DH takes care of all operations that involve contact with potential sources of 
contamination, including the following responsibilities:   

• Works exclusively exterior to the sampler    

• Prepares the sampling equipment 

• Handles the tools, such as hammers, wrenches, keys, and locks 

• Measures and records the water depths and field measurements. 

 
To control phthalate equipment contamination phthalate-free vinyl gloves will be used 
and all other equipment coming into contact with samples will be glass or stainless steel.  
No additional procedures to minimize phthalate contamination will be employed, because 
any trace amounts of contamination caused would be unlikely to be measurable in urban 
sediment samples.  

Sediment Sampling Procedures  
Two persons are needed to conduct the sampling.  To set up the sediment collection 
system and process the samples, DH will remove the catch basin/manhole lid and the Isco 
sampler, if necessary, to provide access to the sediment trap.  Using the confined space 
procedures in Appendix H, CH will double glove and enter the catch basin, if necessary, 
to retrieve the sediment sample.  After entering the catch basin CH will discard the outer 
gloves and cap the sediment sample bottle with a Teflon®-lined cap.  CH will remove the 
sample bottle.  CH will pass the sediment sample to DH, who will pack it a cooler for 
transport.    

DH will hand a new “Certified Clean” sample bottle (filled with deionized water) to CH.  
CH will place it the sampler and remove the cap.  CH will exit the catch basin and DH 
and assistant shall redeploy the Isco sampler and reinstall the catch basin lid.  
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SAMPLE PROCESSING  

All samples are stored in sealed coolers with wet ice and transferred to the LWG field 
laboratory at the conclusion of sampling.  The field leader is responsible for maintaining 
sample integrity throughout the sampling event.  Once at the field lab, sample 
contamination is avoided by handling the double-bagged sample containers with clean 
gloves and transferring the samples into clean refrigerators immediately after samples are 
brought back from the field.  

Storage Temperature Quality Control  
Each storage freezer unit is monitored daily to ensure temperature compliance.  Each unit 
will have a separate log form containing date, time, and temperature information.  

Sample Compositing and Transfer to Sample Bottles for Laboratory Analysis 
At the LWG field laboratory, the samples will be removed from the sediment trap bottles 
and transferred to wide-mouth jars for storage in the freezer until the end of the sampling 
period.  Due to the holding times, the samples must be frozen.  The Boston 1-liter 
sediment trap bottles are susceptible to breakage if frozen with the sample as collected 
from the field.  Transferring the sample, although risking potential contamination, will 
allow much more reliable storage of the sediment sample by preventing breakage under 
freezing temperatures. 

Sediment removal from the sample bottles will require several steps as the bottle opening 
is approximately 1/2 inch in diameter.  The sampling technician will decant most of the 
water from each sample bottle into a decontaminated flask.  The technician will then 
swirl or stir the remaining water with a decontaminated stainless-steel implement to 
mobilize the sediments.  The technician will then pour the slurry into a decontaminated 
funnel with 2-5-micron filter paper and allow the leachate to drain to a decontaminated 
flask.  Once the sediment has drained to a consistency allowing homogenization with a 
stainless-steel spoon, the sample can be lifted out by the filter material and placed into the 
decontaminated mixing bowl.  The leachate water and the decanted water then can be 
used to rinse the sample bottle and remove the last of the sediments.  Once the sample 
bottle have been emptied and the sediments have been added to the wide-mouth storage 
jar, a stainless-steel spoon can be used to scrape off any sediments that have adhered to 
the filter material into the wide-mouth storage jar.  The leachate water or decanted water 
can be used to rinse the filter material.  Note that water content of the sediment trap 
samples is not a critical parameter, because the sediment trap does not represent any 
ambient condition in terms of water content.  Any water extracted from the trap or added 
back will be inconsequential to the objectives of this FSP. 

Once the deployment period has ended, all sampled sediments (including archived 
aliquots, which have been allowed to thaw in the refrigerator) will be combined in one 
decontaminated stainless-steel bowl using decontaminated stainless-steel implements and 
thoroughly homogenized and subsampled in sample containers for chemical analysis. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

4



Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT 
    February 7, 2007 

 
Sample analysis containers will be filled in the priority order shown in Table 2-3 of the 
FSP, except for the alternate priority for some locations as described in Section 2.3 of the 
FSP, until the bowl is empty. 

FIELD QUALITY CONTROL PROCEDURES  

Field QC samples and frequencies are described in the FSP including: 

• Field replicate, 1 per 20 samples 

• Laboratory QC samples, 1 per 20 samples 

• Equipment rinsate blank for phthalates, 1 per 20 samples. 

 

The types of field QC sample collection are described below (USGS 2000). 

Rinsate Blank.  Prior to the start of sample collection activities for each sampling event, 
a rinsate blank will be generated by the laboratory that conducts decontamination of the 
peristaltic pump sampling equipment to ensure that the decontamination procedure is 
adequate.  To the extent that field decontamination procedures are necessary (e.g., for 
homogenization and sample processing equipment), some of the rinsate blanks collected 
will be of these field procedures so that the overall frequency noted above is attained. 

Field Replicate.  A field replicate consists of a second sample that is collected using the 
same sampling methodology used to obtain the first sample.  It is collected at the same 
sampling location and as soon after the original sample as possible.  Analysis of the field 
replicate allows evaluation of the repeatability of field sampling methodologies, as well 
as the heterogeneity of the sample matrix.  Statistical analysis of multiple replicates may 
also be used to calculate the likely range of an analyte concentration at a given sampling 
location.  

Per the FSP, field replicates will be generated by deploying sediment traps with 
additional sample collection vessels, and compositing the sediment from each half of the 
sediment trap collection vessels, separately, into two subsamples for analysis.  
Deployment of two vessels will only be possible at some of the locations, due to expected 
space limitations within the junctions.  Consequently, after the location reconnaissance, 
the locations of the replicate trap deployment will be determined based on available space 
and other constraints noted above for sediment trap deployment.  Replicate trap 
deployment will be conducted at sufficient locations to meet the 1 in 20 requirement.  If 
this is not possible, the replicate analysis will be substituted with a replicate analysis 
consisting of homogenizing sediment from one vessel and splitting into two equal 
aliquots for analyses, at locations where sufficient volume is present, so that the 1 in 20 
requirement.  Analysis for laboratory QC samples will be conducted by dividing the total 
sediment collected from one sediment trap vessel at select locations with sufficient 
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volume into three aliquots of equal mass for the laboratory analysis of the sample, matrix 
spike, and matrix spike replicate. 

  

REFERENCES 

EPA.  1996. Method 1669 - Sampling Ambient Water for Trace Metals at EPA Water Quality 
Criteria Levels. U.S. Environmental Protection Agency, Office of Water Engineering and 
Analysis Division (4303).  Washington, DC. 

Integral Consulting. 2007.  Portland Harbor RI/FS Round 2 Quality Assurance Project Plan, 
Addendum 8: Round 3A Stormwater Sampling.  Prepared for the Lower Willamette Group.  
Portland, Oregon. 

Integral and Windward Environmental. 2004.  Portland Harbor RI/FS Round 2 Quality 
Assurance Project Plan. Prepared for the Lower Willamette Group, Portland, OR.  Integral 
Consulting, Inc., Mercer Island, WA. 

USGS.  2000. Interagency Field Manual for the Collection of Water-Quality Data. Open-File 
Report 00–213.  U.S. Geological Survey, in cooperation with the U.S. Environmental Protection 
Agency. Austin, TX.   

 
  

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

6



Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT 
    February 7, 2007 

 

 
 
 
 
 
 

APPENDIX C-2 
STORMWATER FILTERING FOR SEDIMENT COLLECTION 

(BACK UP PROCEDURE) 
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HIGH-VOLUME STORMWATER FILTERING  

The purpose of this standard operating procedure (SOP) is to describe the procedures for 
the collection of sediments in filter media from high-volume water samples.  Samples are 
collected to quantify sediment concentrations of targeted organic chemicals (e.g., PCBs, 
and pesticides) that are present and that could not be collected with the preferred 
sampling methods.    

A goal of this SOP is to ensure that the highest quality, most representative data be 
collected, and that these data are comparable to data collected by different programs that 
follow these same guidelines.  

SUMMARY OF METHOD  

Large volumes of water will be pumped through glass fiber filter cartridges, retaining 
particulates on the filters.  A total volume of 1,000 liters will be pumped at each high-
volume sample station at a flow rate of 2 liters per minute.    

The water intake will be placed near the outlet of the catch basin with a long pole.  Once 
the required volume for a particular analyte is established, the operator will run the pump 
at a fixed rate to collect a composite sample by setting the appropriate flow rate (i.e., 2 
liters per minute) and then monitor the system during the time period necessary for 
sample collection.  The operator will also monitor the in-line pressure and replace filters 
when necessary.  Samples will be collected using the “clean hands– dirty hands” method.  
Once the desired volume is pumped, the column assembly will be removed and any 
residual water will be drained out.  The glass fiber filters will be removed as needed and 
placed in appropriate containers, labeled, placed in a polyethylene bag, and stored in a 
cooler containing ice.  

At the analytical laboratory, filters will be extracted and analyzed individually.  
Extraction of filters will follow the laboratory SOP as provided in the QAPP Addendum 
for Surfacewater Sampling (Integral 2004).     

In general, any procedures not specifically detailed in this Appendix will be in 
conformance with the FSP, the QAPP Addendum (Integral 2007), and the Round 2 
QAPP (Integral and Windward 2004).  

SUPPLIES AND EQUIPMENT  

The general types of equipment that are required are described in this section.  The 
equipment used for sediment sampling consists of a peristaltic pump and a sample tubing 
system composed of Teflon® tubing and Swageloc™ stainless-steel fittings.  The filter 
unit is a high capacity spun glass fiber filter, 1 micron specified, manufactured by PALL 
Industries and pre-cleaned by Axys Laboratories.  Other than the filters used for sampling 
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particulates, no containers are used for sample collection.  Additional equipment may be 
required depending on site requirements.  Filters for sampling particulates will be 
prepared in the laboratory.  

For each sampling station, glass fiber filters from the laboratory are prepared.  The 
sample intake requires a length of Teflon® tubing approximately 4-meters long.  The 
nominal filter pore size used will be selected in consultation with EPA and its partners 
prior to mobilizing to the field sampling location.  A portable 3000-watt power generator 
will be used if 120 VAC electricity is not available at the sample site to operate the pump. 

 

PROCEDURES  

EQUIPMENT PREPARATION  

Before sample collection begins, the outside of sample containers and coolers are cleaned 
with a phosphate-free soap, rinsed with methanol, and finally rinsed with DI water.  
Sample containers are labeled with the date, sampling location, and a unique sample 
identification number using a permanent marker.  Once cleaned and labeled, the sample 
containers are placed in coolers to keep from being contaminated during the sampling 
event.  Date, site location, and sample identification numbers are noted on the field data 
sheet.  A detailed site description with references to landmarks also is also provided.  

Initial Setup  
Prior to sampling, a clean Teflon® intake line is connected to an intake structure anchored 
in the stream of flow near the outlet of the catch basin.  The discharge from the pump is 
discharged to the ground surface, down-gradient of the intake to prevent mixing of the 
waste water with the sampled water.  The sampling unit can then be plugged into the 
generator for power.  

Decontamination Procedures  
Before sample collection begins, the sampler is completely cleaned and tested for leaks 
and other mechanical problems.  The sampler is cleaned chemically after every sampling 
day.  Clean phthalate-free vinyl gloves are worn during equipment decontamination. 
Once equipment has been cleaned, care should be taken to avoid touching or otherwise 
contaminating any surfaces that will come in contact with the sample water (e.g., inside 
surface of filter housings).  Decontamination procedures are provided for the sampling 
unit, which also includes the filter housings and Teflon® coated O-rings, as well as tongs 
and forceps.  
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Sampling Unit Decontamination  
Decontaminating the sampling unit includes not only the pump unit but also the filter 
housings and O-rings.  Procedures for decontaminating each of these parts are provided 
below.  

Filter Housings and O-rings  

• Remove filter housings from unit 

• Wash housings and O-rings using a scrub brush and a phosphate-free 
soap 

• Rinse housings and O-rings with methanol 

• Rinse housings and O-rings with deionized water.  Use cleaned 
forceps to hold O-rings while rinsing.  

• Allow cleaned items to air dry on aluminum foil.  Place O-rings in 
filter housings, and re-connect housings to sampling unit.  

 
Sampling Unit  

• Plug unit in (generator or wall outlet) and power up the sampling 
unit using the main toggle switch.  

• Check that the flow control valves on top of the unit both point in the 
same direction.  The arrows on the valve handles point to the filter 
housing that water will be drawn through.  

• With the intake line submerged in phosphate free soap, press the 
<ON> button on the control panel to start the pump.  

• Increase the RPMs of the pump until the pump is primed and water 
is flowing through the unit.  

• Draw 20 liters of soapy water through the system, followed by 5 
liters of deionized water.  

• Place the end of the intake line in a wash bottle with approximately 3 
L of methanol.  Continue pumping until all of the solvent has been 
drawn into the tubing. 

• Following the acetone rinse, place the end of the intake line in a 
wash bottle with approximately 3 L of deionized water.  

• Continue pumping until all of the water has been drawn through the 
tubing.  

• Place the intake line into water to be sampled (effluent stream) to 
push the solvent and deionized water through the unit.  Continue 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

3



Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT 
    February 7, 2007 

 
pumping water for approximately 1 minute through the filter housing 
to thoroughly flush the system.  

 
Tong and Forceps Decontamination  

• Use a scrub brush with phosphate-free soap to thoroughly clean the 
tongs and forceps.  

• Rinse with deionized water, then with a small amount of acetone.  

• After cleaning, store the tongs and forceps in a clean storage 
container until needed.  Once used, place the utensils in a separate 
container used only for contaminated items that need to be cleaned 
before use.  

SAMPLE COLLECTION 

Clean Handling Technique  
The clean handling techniques are modeled after the “clean hands – dirty hands” method 
(EPA 1996) for collecting samples.  It has been found that when working in the rain or 
other inclement weather and in confined spaces, it is not always possible to fully 
implement the EPA procedures.  The clean handling technique requires two or more 
people working together.  At the field site, one person is designated as "clean-hands” 
(CH) and a second person as "dirty-hands" (DH).  Although specific tasks are assigned at 
the start to CH or DH, some tasks overlap and can be handled by either as long as 
contamination is not introduced into the samples.  Both CH and DH wear appropriate 
non-contaminating, disposable, powderless, phthalate-free vinyl gloves during the entire 
sampling operation and change gloves frequently, usually with each change in task.  

CH takes care of all operations that involve equipment that comes into contact with the 
sample, including the following responsibilities:   

• Handles the glass fiber filters   

• Handles the discharge end of the stormwater sample tube or line   

• Prepares a clean workspace     

• Sets the equipment (i.e., the filtration equipment)  

 

DH takes care of all operations that involve contact with potential sources of 
contamination, including the following responsibilities:   

• Prepares and operates the sampling equipment, including the pumps 
and discrete samplers, peristaltic pump switch, and pump controller 
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• Handles the generator or other power supply for samplers   

• Handles the tools, such as hammers, wrenches, keys, locks, and 
sample-flow manifolds   

• Handles the single or multi-parameter instruments for field 
measurements. 

• Sets up and checks the field-measurement instruments   

• Measures and records the water depths and field measurements.  

 

Stormwater Sampling Procedures  
Two people are needed to conduct the sampling and a third person is responsible for 
sample logging and sample processing.  Samples are collected using the clean handling 
techniques.   

Step 1 – Insert Glass Fiber Filter.   

• Unwrap pre-cleaned PALL glass fiber filter.  Do not directly touch 
any exposed surfaces of the filter.  If the exposed filter comes in 
contact with anything other than the interior of the filter housing, the 
filter is discarded, and a new filter is used 

• Insert glass fiber filter into filter housing 

• Once the filter is in place, reconnect the filter housing to the 
sampling unit and tighten housing with a wrench.  

 

Step 2 – Reset Volume Meter  

• Press <RESET> on the volume totalizer until the display reads 0.0.  

 
Step 3 – Check Control Unit Settings  

• Check the control unit to make sure the RPM light is on.  If light is 
not on, press <STOP/RESET> 

• Make sure the FORWARD direction light is on. If the REVERSE 
light is on, press the <FORWARD/REVERSE> button  

• Make sure the PROGRAM light is NOT on.  The pump will not 
operate in PROGRAM mode.  If the PROGRAM light is on, press 
the <STOP/RESET> button 

• Use the UP and DOWN arrows to control the RPMs.  A good initial 
starting point is the target flow rate of 2 liters per minute.  
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Step 4 – Begin Pumping  

• Press <ON> to begin pumping.  It may be necessary to increase the 
RPMs to get the pump started. It takes a few moments to get water 
flowing through the entire system 

• The moment that water is observed in the post-column line, reset the 
volume totalizer to 0.0.  This is necessary to get an accurate volume 
measurement, because the totalizer will measure the water that was 
already in the lines from the cleaning process even though this water 
did not pass through the filter 

• Adjust the RPMs until the flowmeter indicates that the unit is 
operating at the optimum pumping rate of 2 liters/minute 

• Check all fittings to make sure there are no leaks 

• Note on the field data sheet the start time, pumping rate, and initial 
pressure on the system.  

 

Step 5 – Check System  

• Check the sampling unit periodically (at least every hour) to ensure 
unit is operating correctly.  Check and record the volume filtered, 
flow rate, and pressure 

• If the pressure exceeds 15 psi, the glass fiber filter must be changed 

• If the flow rate has decreased, increase the RPMs to maintain the 
optimum pumping rate of 2 liters/minute.  If increasing the RPMs 
does not help, the glass fiber filter must be changed.  
 

Step 6 – Complete Sample Collection  

• Operate the sampling unit continuously until the desired volume of 
water has been filtered.  For most in-stream samples, 1,000 liters of 
water are pumped through the system. However, smaller samples 
may be collected, depending on expected chemical concentrations  

• Once desired volume has been filtered, cease pumping by pressing 
<STOP> on the control unit 

• Record stop time and volume filtered on the data sheet 

• Turn main switch on unit to off.  
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Changing the Glass Fiber Filter  

The glass fiber filter must be changed if the pressure exceeds 15 psi, or if adjusting the 
RPMs does not increase the flow rate, by using the following procedure:  

• Insert a glass fiber filter in the unused filter housing as described in 
Step 1 

• Press <STOP/RESET> to temporarily cease pumping 

• Record the stop time and volume filtered 

• Switch both directional flow valves to point in the direction of the 
filter housing containing the clean filter 

• Press <START> to resume pumping.  See Sample Handling 
Procedures (below) to remove the used filter from the filter housing.  

 

SAMPLE HANDLING PROCEDURES  

The following procedures describe how the used filters must be handled once sampling is 
complete.  

Glass Fiber Filters  

• Remove the lower filter housing unit while being careful not to spill 
any of the particulate laden inside 

• Use clean tongs to remove the used filter from the housing and place 
the filter in aluminum foil.  Note that more than a single filter and jar 
may be required if the sampled water is turbid 

• Label the aluminum foil wrapped filter with date and sample ID 
number 

• Place container on ice in a cooler 

• Record sample identification number on field data sheet.  

SAMPLE PROCESSING  

All samples are stored in sealed coolers with wet ice and transferred to the Field 
Laboratory at the conclusion of the sampling event.  The field leader is responsible for 
maintaining sample integrity throughout the event. Once at the field lab, sample 
contamination is avoided by handling the sample containers with clean gloves, and 
transferring the samples into clean refrigerators immediately after samples are brought 
back from the field.  
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Storage Temperature Quality Control  

Each storage freezer or refrigeration unit is monitored daily to ensure temperature 
compliance.  Each unit will have a separate log form containing date, time, and 
temperature information.  

FIELD QUALITY CONTROL PROCEDURES  

Field QC samples and frequencies described in the FSP for sediment trap samples will be 
used including: 

• Field replicates, 1 per 20 samples 

• Laboratory QC samples, 1 per 20 samples 

• Equipment rinsate blanks, 1 per 20 samples. 

 
Rinsate Blank.  Prior to the start of sample collection activities for each sampling event, 
a rinsate blank will be generated by the laboratory that conducts decontamination of the 
pump and filtering equipment to ensure that the decontamination procedure is adequate.  
To the extent that field decontamination procedures are necessary (e.g., for 
homogenization and sample processing equipment), some of the rinsate blanks collected 
will be of these field procedures so that the overall frequency noted above is attained. 

Field Replicate. A field replicate consists of a second sample that is collected using the 
same sampling methodology used to obtain the first sample.  It is collected at the same 
sampling location and as soon after the original sample as possible.  Analysis of the field 
duplicate allows evaluation of the repeatability of field sampling methodologies, as well 
as the heterogeneity of the sample matrix.  Statistical analysis of multiple replicates may 
also be used to calculate the likely range of an analyte concentration at a given sampling 
location. 
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Appendix D 
Flow Measurements  
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FLOW MEASUREMENTS 

The purpose of this standard operating procedure (SOP) is to describe the procedures for 
installation of the Isco Area/Velocity Flow modules.  The goal of this SOP is to ensure 
that the highest quality, most representative data be collected, and that these data are 
comparable to data collected by different programs that follow these same guidelines.  

SUMMARY OF METHOD  

Flow will be measured with the Teledyne/Isco 750 AV Module (module).  The module is 
an add-on enhancement to the Teledyne/Isco’s 6700 Series Samplers that are being used 
to collect stormwater samples.  The module provides the ability to collect flow 
proportional sample volumes or flow-paced samples.  The sampler displays the real-time 
level, velocity, flow rate, and total flow provided by the module.  The sampler records 
this data for later analysis.   

The module is designed to measure flow in open channels without a primary device (a 
primary device is a hydraulic structure, such as a weir or a flume, which modifies a 
channel so there is a known relationship between the liquid level and the flow rate).  Area 
velocity flow conversion requires three measurements: water level, velocity, and pipe 
dimensions.  The AV sensor provides the level and velocity measurements.  The pipe 
dimensions will be measured in the field and entered during module programming.  The 
flow calculation is made in two steps.  First, the module calculates the pipe cross-section 
(or area) using the programmed pipe dimensions and the level measurement.  Then, the 
module multiplies the channel cross-sectional area and the velocity measurement to 
calculate the flow rate. 

The sampler will be programmed to use the customary U.S. units, such as feet (depth), 
cubic feet per second or gallons per minute (flow, depending on size of the contributing 
basin), and gallons or millions of gallons (volume, depending on the size of the 
contributing basin).  The sampler will be programmed to record flow data at 5-minute 
intervals.  These data will be periodically downloaded throughout the course of the 
sampler deployment (as determined by data storage capacity) and entered into the project 
database. 

In addition, data on rainfall will be obtained from various existing established rain gauge 
stations around the Portland area.  These data will be used to make sampling decisions 
throughout the course of the sampling and to understand flow results for data reporting. 

SUPPLIES AND EQUIPMENT  

The equipment consists of a flow meter module, a sensor and carrier bracket to attach the 
sensor to the outlet pipe. 
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PROCEDURES  

EQUIPMENT PREPARATION  

Mounting equipment such as slip rings, nuts and bolts, brackets will be washed with 
warm soap water using a brush to remove any oil, grease or other residue from the 
manufacturing process.  They will then be rinsed with reagent-grade acetone and then 
with tap water and allowed to dry.  If available, a warm oven could be used to speed 
drying. 

Installation of the brackets at the sampling sites may create debris that could become a 
contaminant source (i.e., drilling holes, using powder-actuated tools to set studs and/or 
welds).  After the brackets have been installed, the work site will be scrubbed with a 
brush to remove any debris and rinsed with DI water before the sampling hardware 
(intake screen) and AV sensor is mounted. 

The sensor carrier bracket will be installed into the outlet pipe with an expandable ring so 
that the sensor will be located at the bottom of the pipe.  The diameter of the pipe will be 
measured and noted for programming the Isco sampler.  The flow meter sensor will be 
connected to the carrier and the cable will secured so that when the sampler is installed in 
the catch basin, the cable does not become kinked.  The sampler will be turned on and 
allowed to self check.  The installer will enter the programming mode and enter the 
diameter of the pipe.  The installer will measure the depth of water in the pipe and adjust 
the sampler offset to match the measured value.  The sampler will be prepared for the 
sampling team to install the clean sample bottles and deploy the sampler as described in 
Appendix A. 

DATA COLLECTION 

Data will be downloaded when water quality samples are collected.  When the sampler is 
removed from the catch basin and the cover is removed a Rapid Transfer Module will be 
plugged in and data collected.  The data will also be downloaded prior to disconnecting 
the power source when batteries must be changed.  The data can also be downloaded via 
the cellular modem module.  The data will not be erased and will be allowed to overwrite, 
in case there is a problem downloading the data (the sampler has adequate memory such 
that there should be capacity to store the entire data record for the sampling period).   

Data will be downloaded from the Rapid Transfer Module at the LWG field laboratory 
and imported into a database using the Isco data management software.  

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

2



Portland Harbor RI/FS 
    Round 3A Stormwater Field Sampling Plan 
    DRAFT 
    February 7, 2007 

 

Appendix E 
Field Forms 

 
Site Reconnaissance Form 
Chain of Custody/Lab Analysis Request 
Sediment checklist 
Stormwater checklist 
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STORMWATER SAMPLING CHECKLIST   
 

Date: Sampling Site: 
Weather: Sampling Team Leader: 

Prepare Field Equipment at LWG Field Laboratory Prior to Sampling 
Wash and Rinse Cooler □ Fill Cooler with Ice □ 
Latex Gloves □ Plastic Sheet □ 
Plastic Bags □ Trash Bags □ 
Replacement Sample Bottles □   

Procedures at Field Sampling Site 
Inspect Outside of  Sampler and Note Any Damage: □
Prepare Sampling Site □ 
Remove Sampler Cover □ 
Record Displayed Flow Information  Depth: Flow: Volume: □ 
Record Error Messages (if any, if none write “none”): □ 
Cap Sample Bottles □ 
Remove Sample Bottle □ 
Label Sample Bottle □ 
Bag Sample Bottle □ 
Place Sample Bottle in Cooler for Transport to LWG Field Laboratory □ 
Seal Cooler When All Samples Have Been Collected □ 
Fill Out Chain of Custody Form (note time on form) □ 
Plug in Rapid Download Module and Capture Data from Sampler □ 
Check Battery Voltage and Record     Volts: □ 
Notify O&M Team to Replace Battery if Below 12 Volts □ 
Reset Sampler and Confirm Self Check 
(If self check fails notify O&M Team and Program Manager)  □ 

Install New Sample Bottles □ 
Reinstall Sampler Cover □ 
Redeploy Sampler □ 
Call Sampler and Disable □ 
Police Site and Put All Used Gloves, Bags, and Other Materials in Trash Bag □ 

Procedures at LWG Field Laboratory 
Deliver Samples to the LWG Field Lab □ 
With the Lab Technician Unpack the Samples Verifying that They are Properly Labeled 
and Not Damaged  □ 

Relinquish Custody of the Samples to the Laboratory Technician □ 
Sign Chain-of-Custody Form □ 
Have Laboratory Technician Sign Chain-of-Custody Form (note time on form) □ 
Retain Carbon Copy with this Sampling Checklist □ 
Notify Program Manager and O&M Team if Necessary □ 
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SEDIMENT SAMPLING CHECKLIST   
 
 
Date: Sampling Site: 
Weather: Sampling Team Leader: 

Prepare Field Equipment at LWG Field Laboratory Prior to Sampling 

Wash and Rinse Cooler □ Fill Cooler with Ice □
Latex Gloves □ Plastic Sheet □
Plastic Bags □ Trash Bags □
Replacement Sample Bottle □   

Procedures at Field Sampling Site 

Inspect Outside of  Sampler and Note Any Damage: □
Prepare Sampling Site □
Cap Sample Bottle □
Remove Sample Bottle □
Label Sample Bottle □
Bag Sample Bottle □
Place Sample Bottle in Cooler for Transport to LWG Field Laboratory □
Fill Out Chain of Custody Form (note time on form) □
Install New Sample Bottle □
Police Site and Put All Used Gloves, Bags, and Other Materials in Trash Bag □

Procedures at LWG Field Laboratory 

Deliver Samples to the LWG Field Lab □
With the Lab Technician Unpack the Samples Verifying that They are Properly Labeled and 
Not Damaged  □
Relinquish Custody of the Samples to the Laboratory Technician □
Sign Chain-of-Custody Form □
Have Laboratory Technician Sign Chain-of-Custody Form (note time on form) □
Retain Carbon Copy with this Sampling Checklist □
Notify Program Manager and O&M Team if Necessary □
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Appendix F 
Chain of Custody SOP 
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CHAIN OF CUSTODY 

The sampling team leader or other designated field sample custodian is responsible for all 
sample tracking and chain-of-custody procedures until sample custody is transferred to 
the laboratory.  

Custody procedures in the field are as follows:  

• Record all field and sample collection activities (including sample 
identification number, collection time and date) in the field logbook.  
While being used in the field, the logbook remains with the field 
team at all times.  Upon completion of the sampling effort, the 
logbook should be reproduced and then kept in a secure area.  

• Complete a chain-of-custody form whenever samples are being 
transferred or removed from the custody of field sampling personnel.  
A sample form is provided in Appendix E.  Record each individual 
sample on the form.  Include additional information to assist in 
sample tracking such as collection date and time, number of 
containers, and sample matrix.  The chain-of-custody may also serve 
as the sample analysis request form, with the required analysis 
indicated for each individual sample.    

• Sign the form and ensure that the samples are not left unattended 
unless secured.  

• Store, pack, or ship samples as described in the appropriate SOP.  
Place the original completed chain-of-custody form in a sealed 
plastic bag inside the shipping container.  A copy is retained by the 
shipping party.   

• Complete a separate custody form for each individual shipping 
container or a single form for all samples in multiple shipping 
containers in a single shipment, with the number of containers noted 
on the custody form.  

• Attach completed custody seals to any shipping container that will 
be sent to the laboratory by delivery service or courier.  Delivery 
personnel are not required to sign the custody form if custody seals 
are used.  Custody seals are used to detect unauthorized tampering 
with the samples.  Gummed paper or tape should be used so that the 
seal must be broken when the container is opened.  The laboratory 
sample custodian (or other sample recipient) will establish the 
integrity of the seals.  

• The laboratory custodian (or other sample recipient) acknowledges 
receipt of the samples by signing, dating, and noting the time of 
transfer on the chain-of-custody form.  The condition of the samples 
and any problems or irregularities (e.g., cracked or broken bottles, 
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loose caps, evidence of tampering) should also be recorded.  Return 
a copy of the completed custody form to the project manger or 
designated sample coordinator.    

 
The laboratory will designate a sample custodian who is responsible for receiving 
samples and documenting their progress through the laboratory analytical process.  Each 
custodian will ensure that the chain-of-custody and sample tracking forms are properly 
completed, signed, and initialed on transfer of the samples.  Specific laboratory chain-of-
custody procedures should be in writing, included in the laboratory QA plan, and 
approved prior to beginning sampling and analysis.  Laboratory custody procedures 
should include the following:  

• A designated laboratory person initiates and maintains a sample 
tracking log that will follow each sample through all stages of 
laboratory processing and analysis.  

• The laboratory tracking log includes, at a minimum, the sample 
number, location and type of storage, date and time of each removal, 
and signature of the person removing or returning the sample.  

• The final disposition of the sample is recorded.  

 
Complete and correct chain-of-custody is essential to ensure and demonstrate sample 
integrity.  Errors in entering information or transferring custody can result in analytical or 
data reporting errors.  Inaccuracies or errors in sample tracking and custody records can 
compromise data usability, particularly as legal evidence.    

Quality control procedures include the following:  

• Allow adequate time to take accurate and complete field records and 
to carefully complete chain-of-custody forms.  

• When possible, work in pairs or more to complete the chain-of-
custody form and check for accurate information entry.  

• Complete all custody records in ink; errors should be neatly crossed 
out and corrected and initialed by the person making the change.  

• Immediately notify the project manager of any deviation from 
required custody procedures.  

 
Environmental samples are packed in a manner to reduce the chance of sample breakage, 
ensure sample integrity, and prevent material leakage and potential exposure to hazardous 
materials in the event of breakage.  Samples are packed in a sturdy container with 
adequate packing material to prevent breakage.  Ice is included to maintain sample 
storage conditions.  Samples are transported by field personnel or shipped via courier or 
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common carrier.  Shipping procedures are in accordance with U.S. Department of 
Transportation regulations (49 CFR 173.6 and 49 CFR 173.24).    

All preserved samples should be shipped as soon as possible after completion of 
sampling.  This minimizes the number of people handling samples and protects sample 
quality and security.    

Upon completion of final sample inventory by the field sample custodian and completion 
of chain-of-custody, samples are packed as follows:  

• Use a leak-proof, sturdy cooler that can withstand rough treatment 
during shipping.  The cooler’s drain should be securely plugged and 
sealed with duct tape.  

• Place the sample bottles tightly inside the in the shipping container:  

• Fill any empty space in the shipping cooler or box with packing 
material so that the jars are held securely.  

• Place the original completed chain-of-custody form in a sealed 
plastic bag and place it inside the shipping container.  The form 
should be securely taped to the inside of the cooler’s lid.  

• If required to meet sample storage requirements, fill the cooler with 
wet ice or blue ice packs.  A temperature blank (provided by the 
laboratory) should be packed in each cooler.  

• Seal shipping containers securely with packing or duct tape.   

• If the shipping containers will be transported by anyone other than 
the person who completed and signed the chain-of-custody form, 
attach completed custody seals so that the shipping containers cannot 
be opened without breaking the seal.  

• A Fragile label may also be attached to reduce rough handling of the 
samples.  

• Label the shipping container with all appropriate information (name 
of project, time and date, responsible person and company name, 
address and phone) to enable positive identification.  

 
Packed containers may be delivered to the laboratory or storage facility by field 
personnel, courier, or common carrier (FedEx, UPS).  However, any outside carrier or 
courier service must provide a delivery receipt.  The carrier or courier must also ensure 
delivery time, if holding time and storage conditions are critical.  Unless arranged in 
advance, shipping charges should be prepaid by sender to avoid confusion and possible 
rejection of the package by the laboratory.    
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The adequacy of handling and shipping procedures is reflected in the condition of the 
samples upon receipt by the laboratory:  

• No jars containing water samples, sediment samples, or filters are 
cracked or broken.  

• There is no evidence of sample leakage.  

• Measuring the temperature of the temperature black indicates that 
correct storage conditions have been maintained.  

 
The sample custodian or other designated person is responsible for confirming that copies 
of all shipping documents completed in full and correctly are on file.  
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Appendix G 
Confined Space Health and Safety Plan Addendum 
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Anchor Environmental L.L.C., has officially accepted the Integral Round 2 health and 
safety plan (acceptance letter on June 18, 2004); Anchor intends to continue to use it for 
general health and safety measures.  The following sections provide supplemental details 
of confined space entry policy and procedures. 
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I. OBJECTIVE 

To establish safe standard operating procedures for Anchor employees who engage in 
Confined Space Entry* work (Non-Permit or Permit).  Entering a Confined Space* presents 
numerous occupational risks/hazards, therefore every precaution shall be taken.  Anchor is 
committed  to a safe and healthy workplace and will provide the necessary resources to 
protect its employees.   

 

A.  USING THIS DOCUMENT 

This document contains technical information with very specific language.  The 
important terms have been placed in the Definitions Section and marked with an asterisk 
(*) throughout the document.  Each person reading this Policy is responsible for reading 
these definitions as well as the document itself. 

 

II. POLICY STATEMENT 

It shall be the policy of Anchor that all Confined Space Entry work be approved by a 
management representative and/or designee, and that all entries into Permit Required 
Confined Spaces (PRCS) be assessed and authorized by the Entry Supervisor* 

It is every Anchor employee's responsibility to perform work in a safe and thoughtful 
manner. 

Failure to comply with this policy could result in injury, illness or death.  Additionally, non-
compliance with this policy is a violation of OAR 437, Division 2/J, Permit-Required 
Confined Spaces (1910.146), which could result in regulatory fines by OR-OSHA. 

 

III.  SCOPE 

This policy contains the necessary procedures and precautions to protect Anchor employees 
from hazards while working in Permit Required Confined Spaces and Non-Permit Confined 
Spaces.  Any unusual confined entry or circumstance not covered under the procedural 
guidelines shall be discussed with the Anchor Health and Safety Manager (HSM) (see 
Responsibility Section) before work begins. 

 

IV. TRAINING 

Under no circumstances shall Anchor employees be allowed to work in Confined Spaces, 
until they have been sufficiently trained as an Authorized Entrant*, Attendant* and Entry 
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Supervisor*.  Anchor shall certify that each employee who works in Confined Spaces has the 
essential knowledge, skills and abilities to identify, evaluate and control Confined Space 
hazards. 

Sufficient training shall include a curriculum that reviews OR-OSHA Standards and 
Regulations, and identification of hazards typically encountered in confined spaces: physical; 
atmospheric; and abatement techniques; in addition to a basic knowledge of monitoring 
instruments, shall be included.  A portion of the required training shall include “hands-on” 
instruction when actual entries are performed / observed by participants.   

 

V. STANDARDS AND REGULATIONS 

1. OAR 437, Division 2/J  

2. OR OSHA 1910.146 Permit Required Confined Space 

  

VI. DEFINITIONS 

Attendant - an individual stationed outside a permit space who monitors the authorized 
entrant(s) and who performs all attendant’s duties assigned in Anchor’s permit space 
program.  An entry attendant can also serve as a supervisor. 

Authorized Entrant - an employee who is authorized by Anchor to enter a permit space. 

Confined Space – A space that is large enough and so configured that an employee can 
bodily enter and perform assigned work; and  

• Has limited or restricted means for entry or exit (example: tanks, sewers, wells, 
pipelines, vaults and pits) 

• Is not designed for continuous employee occupancy. 

Emergency – Any occurrence (including any failure of hazard control or monitoring 
equipment) of event internal or external to the permit space that could endanger entrants. 

Engulfment – The surrounding and effective capture of a person by a liquid or finely divided 
(flowable) solid substance that can be aspirated to cause death by filling the respiratory 
system or that can exert enough force on the body to cause death by suffocation, constriction 
or drowning. 

Entry - The action by which a person passes through an opening into a permit-required 
confined space.  Entry includes work activities in that space and is considered to have 
occurred as soon as any part of the entrant’s body breaks the plane of the opening into the 
space. 
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Entry Permit – The written or printed document that is provided by the employer to allow 
controlled entry into a permit space 

Entry Supervisor - The person responsible for determining if acceptable entry conditions are 
present at a permit space where entry is planned, for authorizing entry and overseeing entry 
operations, and for terminating entry as required.  

Note:  An entry supervisor may also serve as an attendant or as an authorized entrant, 
as long as that person is trained and equipped as required, for each role he or she fills.  
Also, duties of entry supervisor may be passed from one individual to another during 
the course of an entry operation.  

Hazardous Atmosphere – An atmosphere that may expose employees to the risk of death, 
incapacitation, impairment of ability to self-rescue (that is escape unaided from a permit 
space), injury, or acute illness.   

Hot Work – The employer’s written authorization to perform operations (for example 
riveting, welding, cutting, burning and heating) capable of providing a source of ignition. 

Immediately Dangerous to Life or Health (IDLH) – Any condition that poses an immediate 
or delayed threat to life or that would cause irreversible adverse effects or that would 
interfere with an individual’s ability to escape unaided from a permit space. 

Inerting – The displacement of the atmosphere in a permit space by noncombustible gas 
(such as nitrogen) to such an extent that the resulting atmosphere is noncombustible.  Note – 
This procedure produces an IDLH oxygen-deficient atmosphere. 

Isolation – The process by which a permit space is removed from service and completely 
protected against release of energy and material into the space by such means as: blanking or 
blinding; misaligning or removing sections of lines, piping or ducts; a double lock and bleed 
system; lockout or tagout of all sources of energy; or blocking or disconnecting all 
mechanical linkages. 

LEL - lower explosive level. 

Line Breaking – The intentional opening of a pipe, line or a duct that is or has been carrying 
flammable, corrosive or toxic material, an inert gas, or any fluid at a volume, pressure or 
temperature capable of causing injury. 

Non-Permit Confined Space – A confined space that does not contain or, with respect to 
atmospheric hazards, have the potential to contain any hazard capable of causing death or 
serious physical harm. 

Outside Personnel – Any persons working at the proposed sites, including, but not limited to 
employees of vendors, contractors, and of other LWG members.  

Oxygen deficient atmosphere – An atmosphere containing less than 19.5 percent oxygen by 
volume. 
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Oxygen enriched atmosphere - An atmosphere containing more than 23.5 percent oxygen by 
volume. 

Permit Required Confined Space – (permit space) A confined space that has one or more of 
the following characteristics: 

1. Contains or has a potential to contain a hazardous atmosphere; 

2. Contains a material that has the potential for engulfing an entrant; 

3. Has an internal configuration such that an entrant could be trapped or asphyxiated 
by inwardly converging walls or by a floor which slopes downward and tapers to a 
smaller cross-section; or 

4. Contains any other recognized serious safety or health hazard. 

Permit Required Confined Space Program - The employer’s overall program for controlling 
and where appropriate, protecting employees from permit space hazards, and for regulating 
employee entry into permit spaces. 

Permit System – The employer’s written procedure for preparing and issuing permits for 
entry and for returning permit space to service following entry. 

Prohibited condition – Any condition in a permit space that is not allowed by the permit 
during the period when entry is authorized. 

Rescue Service – The personnel or outside agency designated to rescue employees from 
permit spaces. 

Retrieval system – The equipment (including a retrieval line, chest or full-body harness, 
wristlets, if appropriate, and a lifting device or anchor) used for non-entry rescue of persons 
from permit spaces. 

Testing – The means by which the hazards that may confront entrants of a permit space are 
identified and evaluated.  Testing includes specifying the tests that are to be performed in the 
permit space. 

Note:  testing enables employers both to devise and implement adequate control measures for 
the protection of entrants. 

 

VII.  RESPONSIBILITIES 

A. SENIOR MANAGEMENT (PARTNERS and GROUP MANAGERS) 

1. Provide commitment, leadership, staffing and financial resources necessary to 
enable adherence to the requirements of this policy. 
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   2. Establish performance criteria holding Middle Managers accountable for the 
compliance of this policy. 

    3. Continue to promote and reinforce individual responsibility and accountability 
as it relates to Occupational Safety and Health.   

 

B. ANCHOR HEALTH AND SAFETY MANAGER 

1. Ensure that all personnel who perform Confined Space Entry work are 
educated as to the contents of this policy. 

2. Ensure that all employees, including those newly-assigned to work in confined 
spaces, (Entrants, Attendants and Entry Supervisors) are adequately trained 
and certified to perform Confined Space Entry work, and that training records 
are properly maintained according to Anchor policy. 

 3. Ensure that proper pre-entry protocols are completed prior to entry and 
maintained during entry.  A designated employee (Entry Supervisor) may be 
assigned the responsibility of seeing that all Confined Space Entries are made 
in compliance with Anchor policies and procedures. 

4. Ensure that Confined Space Entry equipment and personal protective 
equipment (PPE) are included in budgetary planning. 

5. Ensure all appropriate safety equipment is available and used during Confined 
Space Entries. 

6. Ensure that affected employees and their authorized representatives are 
consulted on the development and implementation of all aspects of Confined 
Space Entry Policy and Procedure. 

7. Establish communication procedures to inform employees and employee 
representatives of pre-entry air monitoring results, certification of safe entry, 
and any hazard identified while working in Confined Spaces (e.g., atmospheric 
alarm). 

8. Coordinate the activities of Contractors/outside personnel who will be working 
in or near PRCS spaces.  

9. Review the effectiveness of this policy and procedure annually, using the 
cancelled permits to evaluate the confined space work done throughout the 
year, and revise the program to correct deficiencies if necessary. 

 

  C.  FIELD TEAM LEADERS 
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 1. Field team leaders shall ensure that the necessary resources are available to 
address provisions for compliance with the approved confined space 
procedures.   

Note:   All Confined Spaces are to be considered Permit-Required until the 
Entry  Supervisor has researched and verified the historical data to down-
grade the PRCS to Non-Permit.  

2. Coordinate the activities of Contractors and/or outside personnel who will be 
working in or near PRCS spaces and ensure their compliance with OAR 437 
Division 2/J, Permit-Required Confined Spaces (1910.146).  Complete 
authorization form (Attachment A) of this document.  After the Authorization 
Form has been completed and reviewed with the Contractor, the Project 
Manager and/or designee shall: 

a.) Give a copy to the outside personnel 

b.) Give a copy to the Entry Supervisor 

c.) File a copy in the Project file.    

Note: No entry shall occur until the Entry Authorization form has been 
completed.  

3. Inform the outside personnel* that the work they are performing requires entry 
into a Confined Space and that they are responsible for the safety and health of 
their employees and must comply with OAR 437 Division 2/J, Permit-
Required Confined Spaces (1910.146). 

4. Inform the outside personnel of any hazards Anchor has identified and past 
experience with that particular space: 

Note: Authorization Form (Attachment A) can be used as a guide for 
Potential Hazard  and the Safety Precaution/Personal Safety. 

5. Inform the outside personnel of any precautions or procedures that Anchor has 
taken to protect its employees. 

6.    Coordinate entry operations with the outside personnel if Anchor employees 
will also be entering the space.  When an entry is made by both Anchor and 
contract employees working together, procedures must be documented and the 
Anchor Health and Safety Manager notified. 

7. Debrief the outside personnel to determine if any problems were encountered 
requiring a change in procedure. 

8. Review outside personnel’s work periodically and issue a stop work order if 
safety procedures are not followed.  
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  D. OUTSIDE PERSONNEL 

  Outside Personnel\Contractors Shall 

1. In addition to complying with permit space requirements, all outside personnel 
shall: 

a.) Obtain all information regarding confined space hazards and entry 
operations from Anchor's HSM; and 

b.) If Anchor employees are entering the same confined space then the 
Contractor shall coordinate entry operations with those employees. 

     c.) Employers of outside personnel shall provide all equipment necessary to 
comply with safety standards. 

     d.) Employers of outside personnel shall be responsible for all training of 
their employees. 

Note:   Additionally, the prime contractor shall coordinate entries of 
contractor’s vendors and/or sub-contractors. 

2. The contractor shall submit their procedures for entering confined space to 
Anchor's HSM for approval. 

    

  E.  ENTRY PERSONNEL AND STAFF    

1. All Personnel 

 a.)   Shall have a trained person as their attendant. 

 b.) Shall follow the appropriate Confined Space Entry Procedures (confined 
space & Non-Permit) and ensure that equipment is used properly. 

 c.) Be held responsible and accountable for personal safety. 

2. Entrant(s) Duties (Permit space only)  

a.) Knows the hazards that may be faced (e.g., possible LEL conditions) 
during entry, including information on the mode, signs or symptoms, and 
consequences that might occur due to lack of oxygen or exposure to toxic 
air contaminants.  

b.) roperly use of all safety equipment provided for the job. 
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c.) Communicates frequently with Attendant to enable Attendant to monitor 
Entrant(s) status. 

d.) Alerts Attendant immediately when a hazardous condition or problem 
develops, or when leaving the space. 

e.) Exits the space immediately if ordered to by the Attendant, or if a 
prohibited condition or hazardous situation develops (e.g., atmospheric 
alarm).  

3.  Entrants Shall:   (Non-Permit) 

a.) Know the hazards that may be faced (e.g., possible LEL conditions) 
during entry, including information on the mode, signs or symptoms, and 
consequences that might occur due to lack of oxygen or exposure to toxic 
air contaminants.  

b.) Ensure that the only hazard posed by the Confined Space is a potential 
for hazardous atmosphere* and that ventilation alone can be sufficient to 
maintain the space safe for entry. 

c.) Test atmosphere prior to entry and record results.  Continuously monitor 
the atmosphere during entry. 

d.) Ensure barriers or other guards are in place around the space opening. 

e.) Exit immediately from the space upon any atmospheric alarm. 

f.) Adhere to the duty requirements of the Entry Supervisor. 

Note: An employee shall meet the training requirements of an Entrant and 
Entry Supervisor to perform Non-Permit Entries. 

4. Attendants Shall:   (Permit space only) 

a.) Be First Aid and CPR certified. 

b.) May simultaneously serve as an entry supervisor. 

c.) Know the hazards that may be faced (e.g., possible LEL conditions) 
during entry, including information on the mode, signs or symptoms, and 
consequences that might occur due to lack of oxygen or exposure to toxic 
air contaminants 

d.) Remain outside the permit space during the full operation. 

e.) Monitor activities inside and outside the space for safety. 
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f.) Maintain active communication with Entrant. 

g.) Maintain a correct count of authorized Entrants, if there is more than one.  

h.) Keep unauthorized persons from entering the space. 

i.) Perform no duties that might interfere with Attendant's primary duty. (i.e. 
flagging and miscellaneous distractions) 

j.) Order Entrant to evacuate if a dangerous situation develops.  

k.) Perform non-entry rescue* only. 

l.) Summon rescue and other emergency* services if Entrant needs 
assistance to escape in an emergency.  

Note: Anchor has the authority to designate any employee (non-represented 
or represented) to be the Entry Supervisor, provided the training and 
certification requirements have been met. 

5. Entry Supervisor Duties 

a.) May simultaneously serve as and entry attendant. 

b.) Have received current CSE training. 

c.) Know the hazards that may be faced (e.g., possible LEL conditions) 
during entry, including information on the mode, signs or symptoms, and 
consequences that might occur due to lack of oxygen or exposure to toxic 
air contaminants. 

d.) Evaluate Confined Space hazards and ensure controls are in place. 

e.) Determine the responsibility for permit requirements, hazard controls and 
permit sign-off. 

f.) Terminate the entry and cancel the permit. 

g.) Verify that rescue procedures are in place and rescue services are 
available. 

h.) Remove unauthorized individuals who enter or attempt to enter. 

i.) Review Confined Space work in progress to ensure that acceptable entry 
conditions are maintained and workers are following the procedure. 

VIII. PROCEDURES 

A. PRE-ENTRY EVALUATION 
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The Entry Supervisor Shall: 

1. Evaluate whether the Confined Space must be entered.  Explore whether other 
controls/procedures could be used to prevent someone from entering the 
Confined Space.  Explore every possible alternative to prevent the initial entry. 

2. Conduct a visual survey of the Confined Space to identify any potential 
hazards (e.g., hazardous atmosphere, physical hazards, history and location of 
the space, etc). 

Note:  The Entry Supervisor must determine what safety equipment, 
including personal protective equipment is needed for the job, and ensure that 
the gas monitor has been calibrated, and fresh air checked. 

3. If the Entry Supervisor is unclear whether a Confined Space is PRCS or non-
permit, then the Pre-Entry Checklist (Attachment C) must be completed.  The 
Entry Supervisor's determination is based on the identified hazards, and 
evaluation of those hazards eliminated and/or control measures to ensure safe 
entry.  See Sections B & C for specific Non-Permit and Permit procedures. 

Note:   All Confined Spaces are to be considered Permit-Required until the 
Entry Supervisor has researched and verified the historical data to down-
grade the PRCS to Non-Permit.  

4. Review work to be done in the Confined Space to evaluate its potential to 
create a hazardous atmosphere or other hazard. 

5. After the Confined Space determination has been made, the Entry Supervisor 
must ensure that the Entrant and Attendant are trained and certified to enter the 
Confined Space. When an entry supervisor and attendant duties are combined, 
he/she must ensure that that all entrants are trained and certified to enter the 
confined space. 

 

B. PERMIT-REQUIRED SPACE PROCEDURE 

Note:  All Confined Spaces* are to be considered Permit-Required until the Entry 
Supervisor determines otherwise. 

1. Pre-Entry. The Entry Supervisor shall conduct the pre-entry procedure and 
determine if the Confined Space is to be Permit-Required.   

a.) The Entry Supervisor shall ensure that the Attendant has current 
CPR/First Aid certification. 

b.) Entry Supervisors, Entrants and Attendants shall have received current 
CSE training. 
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2. Inspection. The Entry Supervisor* shall ensure that all safety equipment is 
visually inspected prior to each use or entry, and is in a “ready state.”  
Equipment includes, but is not limited to: 

• Ladders (where applicable)  

• Tripods and winches 

• Safety Harness/Life Lines/Lanyards 

• Gas Monitors (calibrated, properly zeroed, field-checked and/or bump 
tested) 

• Communication Systems 

• Explosion-proof equipment if needed 

3. External. The perimeter of the Confined Space shall be barricaded or roped off 
to prevent unauthorized personnel from entering the space.  Additionally, if 
entrance covers are removed, the opening shall be promptly guarded by a 
railing or temporary cover, until work in the confined space resumes. 

Manholes may be guarded or blocked by the van or an Attendant.  One person 
at all times is responsible for keeping people away. 

4. Environmental Survey. The Entry Supervisor and other on-site personnel shall 
survey the surrounding work environment to ensure that: 

• all external controls are in place (traffic control, barricades); 

• all physical hazards have been eliminated or controlled; 

• the Confined Space opening is guarded by a railing or temporary barrier;  

• all isolating devices are in place (lockout, blanking lines, etc.); and 

• all ventilating equipment is operating. 

5.  Air Testing. Air test the Confined Space for oxygen, flammability (LEL), 
hydrogen sulfide (H2S), carbon monoxide (CO), and any other possible 
contaminants based on pre-entry survey.  The test shall occur: 
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• prior to entry 

• during entry/continuous 

• prior to reentering the space after work is suspended for any  reason 

Note: Air contaminants might be introduced into the space during work 
activities, additional air testing for these air contaminants will be needed 
during entry.  

Entry is prohibited until initial testing of the atmosphere is done from outside 
the space and determined to be safe.  Under no circumstances shall entries 
occur if the meter detects (by alarming) a hazardous atmosphere, or if there is 
other information that indicates a hazardous atmosphere may exist.  

 

If the pre-entry survey indicates the potential for flammable atmosphere, an 
initial test must be taken through the small holes in the manhole cover prior to 
removal.  For manholes that are solid the testing will be done after cracking 
open the cover.  Eliminate all ignition sources, and use only tools that will not 
emit sparks, such as power drills, to open the cover. 

If the alarm sounds while working in the space, all Entrants must exit from the 
space immediately! 

Training and certification in atmospheric testing for all Confined Spaced 
personnel must include the ability to correctly interpret gas monitor readings. 

6.  Personal. Personal protective equipment required for entry includes, but is not 
limited to: 

• Hard hats 

• Eye wear (glasses or goggles depending on the hazard) 

• Gloves 

• Protective clothing (coveralls, raingear, chemical suits) 

Each Entrant or his authorized representative must be provided the opportunity 
to observe and obtain results of pre-entry monitoring or other testing of a 
PRCS.  If a request is made by an employee to reevaluate the Confined Space, 
then the Entry Supervisor will comply with that request before proceeding with 
the entry. 
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7. Entry Permit.*The Entry Supervisor shall obtain an "Entry Permit" and 
complete each section prior to entry (See Attachment B).  The following rules 
apply: 

a.) Permits shall be completed at the Confined Space location 

b.) Permits are only valid for the duration of work. 

1.) If Entrants exit from the space for short periods (breaks, lunches, 
etc.) a new permit does not have to be issued provided that the 
Entry Supervisor conducts atmospheric testing prior to re-entry, 
documents the readings on the permit, and double checks that all 
potential hazards are controlled.  

c.) The Entry Supervisor terminates permits when: 

• work is temporarily postponed, 

• work is completed, or 

• a hazardous condition develops during entry 

d.) All terminated permits shall be forwarded to the Anchor HSM. 

e.) Permits shall be kept for one year. 

f.) Permits shall be posted at the job site. 

g.) If duties are transferred to new personnel, the new entry supervisor/ 
attendant shall completely re-evaluate the hazard potential of the confined 
space. 

8.  Respiratory Protection. The Entry Supervisor shall consider potential 
inhalation exposures (ammonia, sewage mists/vapors etc.) prior to each entry 
and determine the need for respiratory protection.  The supervisor shall also 
define the specific respirator protection for the entry.  Half-face respirators 
equipped with organic vapor cartridges in conjunction with N 100 particulate 
filters will protect against low level organic solvents and particulate mists from 
sewage.  

Note: Air contaminants might be introduced into the space during work 
activities.  Additional air testing for these air contaminants will be needed 
during entry.  

Under no circumstances shall entries be made with an SCBA or airline 
respirator with auxiliary escape bottle.   

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part 13 



Portland Harbor RI/FS 
    Round 3A Stormwater FSP 
    DRAFT 
    February 7, 2007 

9. Fall Protection. The Entry Supervisor shall ensure that Entrant uses fall 
protection when working from any unguarded surface greater than 6 feet 
elevation.  Under some circumstances, retrieval systems may be used for Fall 
Protection. All equipment used in confined spaces shall be consistent with 
manufacturer’s specifications. 

10. Communication. The Attendant must remain in continuous contact with the 
Entrant(s) and be prepared to retrieve the Entrant(s) whenever a prohibited 
condition occurs (i.e., Entrant exhibits behavior changes, gas monitor alarms, 
etc.).  If visual contact can not be maintained, portable radios or some other 
reliable, pre-approved means must maintain effective communication. 

11. Rescue. The Entry Supervisor shall ensure that rescue procedures are discussed 
with the Entrant and Attendant prior to each entry.  At a minimum, the 
following rescue rules shall apply on all entries: 

a.) The entrant shall wear a full-body harness.  

b.) A mechanical lifting device shall be available at the job site to remove 
personnel from any vertical space more  than 5 feet deep.  When feasible 
the entrant will be attached by lifeline to a mechanical lifting device. 

Note: If a lifeline is not feasible, then prior arrangements need to be made 
with the Anchor HSM. 

c.) All rescue attempts shall occur from outside the Confined  Space. 

d.) Under no circumstances shall the Attendant enter the  Confined Space to 
perform a rescue.  

e.) The Attendant will have a two-way radio or cellular phone to notify 
dispatch or 911. 

f.) Outside rescue service (i.e. Portland Fire Bureau) shall assume full 
authority during the rescue procedure.  The attendant shall remain at the 
entry point until relieved of this duty. 

12.  Ventilation. If any alarms occur, or the supervisor determines that a source of 
fresh air is needed, the ventilation shall be used to provide adequate levels of 
oxygen, to dilute toxic and flammable gases, and to improve general air 
quality.  Ventilation equipment shall be explosion proof and be set at 100% 
outside air.  To increase air circulation open additional manholes and other 
sources of fresh air on the upside/downside of the Confined Space. 

All "closed" Confined Spaces (vaults, wet/dry wells, manholes, etc.) may 
require the use of forced, mechanical ventilation, if fixed ventilation systems 
are not present.  The Entrant will determine the need for ventilation.  Natural 
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ventilation should be sufficient in all "open" Confined Spaces (clarifiers).  
However, if there is any doubt about the air quality, then mechanical 
ventilation shall be used. 

If ventilation is needed: 

• Introduce fresh air near the bottom of the immediate area where the 
Entrant will be present; and 

• Position the fresh air intake in a clean air zone away from all combustion 
sources (i.e. vehicle exhaust). 

• Retest Air 

13.  Electric. The Entry Supervisor must ensure that only double insulated electric 
tools or tools on a ground fault circuit interrupter system are used and all 
portable lights and tools are explosion proof where a potential flammable 
atmosphere exists. 

14. Lockout. The Entry Supervisor and the Entrant shall ensure that all Potential 
Energy Sources have been adequately disconnected/ isolated from power 
source and locked out, and stored energy sources are controlled, prior to entry. 
 This includes blocking lines and locking out valves.  

15. Traffic. The Entry Supervisor shall ensure that employees working in 
roadways/walkways have the proper controls for traffic and access to 
manholes.  All necessary barriers and traffic control devices shall be used.  
This includes ensuring that employees handling traffic are trained in flagging 
and traffic control. 

16. Records. At completion of the entry, the Entrant shall retain the checklist and 
written certification of air testing for ultimate transfer to the project file. 

 

C. NON-PERMIT SPACE PROCEDURE 

A Non-Permit Space does not contain (with respect to atmospheric hazards), or have 
the potential to contain, any hazard capable of causing death or physical harm.  The 
space has sufficient ventilation (forced or natural) to maintain a safe entry, all physical 
hazards (e.g., mechanical equipment) can be controlled from outside the space prior to 
entry, and there is no chance for engulfment.   

Note: Work activities shall not introduce a hazardous atmosphere into the space. 

1. Training. Entrant must be trained to the Entry Supervisor level to enter the 
Confined Space. 
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Note:  Training and certification in atmospheric testing for all Confined 
Spaced personnel must include the ability to correctly interpret gas monitor 
readings. 

2. Pre-Entry. If Entrant completes the Pre-Entry Checklist, the checklist must be 
posted outside the entry portal or another visible location at the entry site.  The 
Pre-Entry Checklist cannot extend beyond the initial job purpose, or one shift, 
whichever is of the shortest duration 

3. External Controls. The Entrant shall survey the surrounding work environment 
to ensure that all external controls are in place (traffic control, barricades) and 
that all physical hazards have been eliminated or controlled.  The Entrant shall 
guard the Confined Space opening by a railing, or temporary barrier and will 
double check to ensure that all isolating devices are in place (lockout/tagout, 
blanking lines, etc).  Industrial sampling manholes may be guarded or blocked 
by a van or an Attendant.  One person at all times is responsible for keeping 
people away. 

4.  Inspection. Entrant shall inspect and ensure that all safety equipment is in good 
condition.  If the job requires travel to a satellite work location, proper safety 
equipment must be in the vehicle.  Use the Entry Permit as a checklist.  
(Attachment B) 

5.  Entrant. Non-Permit entries do not require an Attendant, therefore the Entrant 
must notify their manager/supervisor/lead person prior to entering a space and 
when the entry is complete.  

6. Air TestingPrior to entry, the Entrant shall conduct atmospheric readings for 
oxygen, flammability, carbon monoxide and hydrogen sulfide, and any other 
possible contaminants based on pre-entry survey.  If initial pre-planning 
identifies the potential for a flammable atmosphere (methane), then the under-
side of the Confined Space cover shall be "sniffed" prior to opening.  If all 
atmospheric tests indicate the atmosphere is safe then proceed with the entry. 

Note: Gas Meter Chart  - Appendix B 

Note: Training and certification in atmospheric testing for all Confined 
Spaced personnel must include the ability to correctly interpret gas monitor 
readings. 

Any employee who enters the space, or that employee’s authorized 
representative, shall be provided an opportunity to observe the pre-entry 
testing.  Test results must be documented by a written certification before entry 
takes place. 
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7. Continuous Monitoring. All entries must be monitored continuously.  The gas 
monitor shall be attached to the Entrant during entry and if, at any time, the 
meter goes into alarm mode, the Entrant shall exit from the space immediately.  

The Non-Permit Confined Space will then be reclassified into a PRCS and no 
entry shall occur until the atmospheric hazard has been eliminated. 

8. Ventilation. All "closed" Confined Spaces (vaults, wet/dry wells, manholes, 
etc.) may require the use of forced, mechanical ventilation, if fixed ventilation 
systems are not present.  The Entrant will determine the need for ventilation.  
Natural ventilation should be sufficient in all "open" Confined Spaces 
(clarifiers).  However, if there is any doubt about the air quality, then 
mechanical ventilation shall be used. 

If ventilation is needed: 

• Introduce fresh air near the bottom of the immediate area where the 
Entrant will be present; and 

• Position the fresh air intake in a clean air zone away from all combustion 
sources (i.e. vehicle exhaust). 

• Retest Air 

9. Respiratory Protection. The Entrant should consider potential inhalation 
exposures (only at a nuisance level, e.g., sewage mists/vapors etc.) prior to 
each entry and may decide to use respiratory protection.  The filtering 
respirators shall eliminate most odors and filter out particulate mists.  

10. Electric. The Entrant must ensure that only double insulated electric tools or 
tools on a ground fault circuit interrupter system are used and all portable 
lights and tools are explosion proof where a potential flammable atmosphere 
exists 

11. Records. At completion of the entry, the Entrant shall retain the checklist and 
written certification of air testing for ultimate transfer to the project file. 
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Appendix A – Gas Meter Chart 

 Oxygen Methane HydrogenSulfide Carbon Monoxide 
Meter Reading % O2 LEL CH4 ppm H2S ppm CO 

Safe  Level 

 

Normal = 20.9% 

Minimum = 19.5% 

Maximum = 23.5% 

< 10% of LEL 

 

< 10 ppm < 35 ppm 

Hazard/Health Effects 
 

16% - fast breathing, 
drowsiness, nausea 
12% - unconscious 
6% - death 

Explosive 50 ppm – eye irritation, headache, fatigue 
100 ppm – deadens sense of smell in 3 
min.; coughing, burning eyes & 
respiratory tract. 
500 ppm – respiratory disturbances in 2-
15 min.; strong irritation of eyes; 
dizziness, collapse 

1000 ppm -  immediate unconsciousness 
after 1 breath, death in 3-5 minutes 

50 ppm – increases risk of heart 
attack esp. in people working hard 

500-1000 ppm –  Headache, rapid 
breathing, nausea, weakness, 
dizziness, mental confusion 

4000 ppm - coma 



 

Attachment A – Example of Multiple Copy Form – Do not Use  
 

 ANCHOR ENVIRONMENTAL, L.L.C. 
 CONFINED SPACE ENTRY AUTHORIZATION 

 
 
Date:_________________  Permit Duration: From __________ to __________  Project # ___________________________ 

Project Manager: _______________________________   Project Inspector: ______________________________________ 

Contractor Name: _______________________________  Contractor Rep:  _______________________________________ 

Space Location:  ______________________________________________________________________________________ 

Brief Description of Work: ______________________________________________________________________________ 

____________________________________________________________________________________________________ 

____________________________________________________________________________________________________ 

 

 

CHECKLIST OF SAFEGUARDS:   (Check � those that are applicable.)                            
POTENTIAL HAZARDS FOR THIS PROJECT 
� Biohazard � Engulfment � Industrial Area Other Hazards/Exposures 
� Toxic (H2S,CO) � Stored Energy � Falls � ___________________ 
� Corrosive/Chemicals � Electrical Hazards � Noise � ___________________ 
� Flammable (LEL) � Mechanical Hazards � Traffic � ___________________ 
� Oxygen Levels  � Structural Hazards � Hot Work � ___________________ 
� Radioactive 
 
SAFETY PRECAUTIONS/PERSONAL SAFETY       
Procedures Personal Safety Equip. Energy Isolation Fire Safety 
� Bureau Procedure � Hard Hat � Tag and Lockout � Fire Hose Laid Out 
� Communication � Eye Protection � Lines/Valves Blocked � Extinguisher Available 
� Entry Coordination � Hearing Protection � Public Access 
� Contractor Debrief � Foot Protection  Other Precautions  
� Permit Posted � Hand Protection  � ___________________ 
� Atmosphere Tests � Protective Clothing Electrical Safety � ___________________ 
� Ventilation � SCBA � Explosion Proof � ___________________ 
� Traffic Control � Respirator � Sparkless Tools � ___________________ 
� Pedestrian Safety � Tripod/Harness � Welding Protection � ___________________ 
� Rescue Plan � Lighting � G.F.C.I. � ___________________ 
 
NOTE: There may be additional hazards associated with this confined space not covered by this checklist.  This 

document is advisory only!  The contractor shall be responsible for the safety of his/her employees and 
must comply with OR-OSHA 1910.146 Confined Space Entry Standards. 

 
NOTES:____________________________________________________________________________________________________

___________________________________________________________________________________________________________ 

___________________________________________________________________________________________________________ 

___________________________________________________________________________________________________________ 

 
Signatures: _______________________________________   _______________________________________ 

                  (Project Manager)                                                        (Contractor) 
 
 
COPIES:    White:  Project Manager       Yellow:  Contractor         Pink:  Mike Reiner  B310       

 



 

Attachment B - Example of Multiple copy Form – Do not Use  
 

ANCHOR ENVIRONMENTAL, L.L.C. 
CONFINED SPACE ENTRY PERMIT  

Entry Notifications: 
Date:_________________  Operations     Maintenance     Contractor     Other 

Time:________________ am / pm 

Description of Work Area and Work to be Performed  

Work Group/Division 

 
POTENTIAL HAZARDS FOR THIS ENTRY 

 Biohazard  Engulfment  Industrial Area Other Hazards/Exposures  
 Toxic (H2S,CO)  Stored Energy  Falls  ___________________ 
 Corrosive/Chemicals  Electrical Hazards  Noise  ___________________ 
 Flammable (LEL)  Mechanical Hazards  Traffic  ___________________ 
 Radioactive  Structural Hazards  Hot Work  ___________________ 

 
SAFETY PRECAUTIONS/PERSONAL SAFETY       
Procedures Personal Safety Equip. Energy Isolation Fire Safety 

 Emergency Rescue Plan  Hard Hat  Tag and Lockout  Fire Hose Laid Out 
 Communication  Eye Protection  Blanking/Bleeding  Extinguisher Available 
 Entry Coordination  Hearing Protection  Disconnecting 
 Attendant  Foot Protection  Pumping Other Precautions  
 Permit Posted  Hand Protection   Traffic Control 
 Atmosphere Tests  Protective Clothing Electrical Safety  Public Access 
 Ventilation  Respirator   Explosion Proof  Barricades/Cones 
 Traffic Control   Type:_______________   Sparkless Tools  Opening Guarded 
 Pedestrian Safety  Fall Protection/Block    Welding Protection  Radio/Cellular Phone 
 Training  Tripod  G.F.C.I.     available 
 CPR/First Aid  Harness/Lifeline 
 Hot Work  

 
 
CONFINED SPACE ATMOSPHERE ANALYSIS 
METER #:___________ EXPIRATION DATE:________________ CHECK FOR ANY ALARM:_______ 
 

PARAMETER 
 
Oxygen                   (%) 
Explosivity           (LEL) 
Carbon Monoxide  (ppm) 
Hydrogen Sulfide   (ppm) 

TEST LOCATIONS 
Sniff  Top Middle Bottom 
_____ _____ _____ _____ 
_____ _____ _____ _____ 
_____ _____ _____ _____ 
_____ _____ _____ _____ 

EXPOSURE 
  Dose   Peak 
______      ______ 
______      ______ 
______      ______ 
______      ______ 

METER ALARMS 
Alarm Pts. YES/NO 
(+)or(-)19.5%__________ 
(>)or(=)10%LEL______ 
(>)or(=)35ppm________ 
(>)or(=)10ppm________ 

 

ENTRY SUPERVISOR: (Print) Name/Title____________________________________ Date____________ 

ENTRANTS:  Name(s)________________________________________________________________ 

ATTENDANTS:  Name(s)________________________________________________________________ 

ENTRY SUPERVISOR SIGNATURE:________________________________________________________ 
 
EMERGENCY NOTIFICATION: 
   Call 911             Division Mgr. Ph.#                                     
   Safety/Loss Control Ph# 823-5509        Source Control Duty Officer Ph.# 823-7180     

COPIES: White:  Post at job site Yellow:  Submit to Daily Lead  Pink:  Submit to Records/B310                             
                                                                         

                   



 

Note for construction activities: If an entry is made in an area where contract personnel or members of the public could 
impact the safety of entrants an attendant must be present.        Revised Aug 2000 

Attachment C 

 Pre-Entry Checklist 
 
 
Date & Time of Entry:                                          Location of Entry: 

 
 CHECKLIST  

 
 Y 

 
 N 

 
 N/A 

 
1.  Has the gas monitor been calibrated within the last 30 days? 

 
 

 
 

 
 

 
2.  Did you fresh-air calibrate the monitor prior to conducting atmospheric tests? 

 
 

 
 

 
 

 
3. When monitored, was the atmosphere acceptable (no alarms given)?  
 
   Please note levels. _______O2 Level   _______LEL Level   _______H2S Level   _______CO Level 

 
  

 
 

 
 

 
4. Will the atmosphere be continuously monitored while space is occupied? 

   

 
5. Is there sufficient ventilation to keep the atmospheric conditions safe?  

 
 

 
 

 
 

 
6. Could the atmosphere change based on the nature of the work being conducted 
       in the space (hot work, painting, coatings, etc.)? 

 
 

 
 

 
 

 
7. Are openings adequately guarded against accidental falls into the space? 

 
 

 
 

 
 

 
8. Are there barriers around the opening to prevent unauthorized entry? 

 
 

 
 

 
 

 
9. Have all energy sources been locked and tagged? 

 
 

 
 

 
 

 
10. Are pumps, valves, and lines disconnected, bled, or blocked? 

 
 

 
 

 
 

 
11. Have attendants/entrants/entry supervisor been trained and understand their duties/responsibilities? 

 
 

 
 

 
 

 
12. Is the appropriate safety equipment being used?  (PPE, lighting, safety block, etc.) 

 
 

 
 

 
 

 
13. Have communication procedures been reviewed and understood by everyone? 

 
 

 
 

 
 

 
14. Have rescue procedures been reviewed and understood by everyone? 

 
 

 
 

 
 

 
15. Are adequate traffic control measures being taken? 

 
 

 
 

 
 

 
16. Is access/egress into the confined space less than 20 ft. in height? 

 
 

 
 

 
 

 
17. Has a review of the history for the confined space revealed a potential for sudden changes that could 

      lead to sudden unexpected hazardous conditions? 

 
 

 
 

 
 

 
18. Can all the identified hazards be controlled? 

 
 

 
 

 
 

 
NOTE:  If you checked any shaded area of the checklist, the space is automatically Permit-Required. 
 

�  Non-Permit          Print Name:__________________________________________________ 
�  Permit-Required  Signature:   __________________________________________________ 
                     (Entry Supervisor) 
 

PERMIT-REQUIRED:  Complete Entry Permit as outlined in Procedures. 
NON-PERMIT:  Post Checklist at Job site. If entering space without an attendant contact your supervisor prior to entry and 
inform them when you should be out of the space.  When entry is complete, contact your  supervisor and forward checklist to 
Admin, Front Office at B31
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1.0 INTRODUCTION  

This document presents the rationale for the approach and procedures to implement 
stormwater sampling activities in early 2007 to collect data for the Remedial 
Investigation (RI) and Feasibility Study (FS) within the Portland Harbor Superfund Site 
(Site).  This is a companion document to the Round 3A Stormwater Field Sampling Plan 
(FSP) (Anchor and Integral 2007), which describes the detailed procedures and methods 
for collection of stormwater data.   

Existing stormwater quality data for the Site are sporadic and relatively limited (Integral 
et al. 2004).  Consequently, estimation of stormwater loads to the river based on existing 
data or literature values would be highly uncertain.  Site-specific stormwater sampling is 
needed to support stormwater chemical loading estimates for input into the fate and 
transport model and other estimation tools that will be used in the RI and FS. 

The RI/FS project is currently conducting Round 3A sampling for various purposes in the 
river, which will extend well into 2007.  This stormwater sampling is a component of the 
Round 3A sampling.  The FSP describes the field sampling, and the Quality Assurance 
Project Plan (QAPP; Integral 2007) provides the laboratory analysis procedures to 
accomplish the following types of data collection:  

• Stormwater chemistry, total suspended solids (TSS), and associated 
conventional parameters 

• Stormwater sediment chemistry and associated conventional 
parameters 

 

The rationale for the field study approach for stormwater is described below.  

1.1  BACKGROUND AND CONTEXT 

In November 2006, the U.S. Environmental Protection Agency (EPA) and Lower 
Willamette Group (LWG) determined that stormwater data were needed to complete the 
RI and FS, and that such data would need to be collected in the 2006/2007 wet-weather 
season to fit within the overall RI/FS project schedule.  They convened a Stormwater 
Technical Team, which included representatives from EPA, Oregon Department of 
Environmental Quality (DEQ) and the LWG, to develop the framework for a sampling 
plan.  The sampling framework described in the FSP was developed by the Technical 
Team and is based on an EPA memorandum dated December 13, 2006 (Koch et al. 
2006).  This framework was discussed and approved by Portland Harbor Managers from 
EPA, DEQ, the Tribes, and LWG on December 20, 2006. 

During the fall and winter of 2006/2007, the Port of Portland was and is simultaneously 
implementing an evaluation of potential stormwater sources, loading, and 
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recontamination potential at the Portland Harbor Terminal 4 site for an early action 
removal action under a separate EPA-approved work plan.  The overall methodology, 
scope, and objectives of the Terminal 4 stormwater work is generally consistent with the 
sampling discussed below (i.e., sediment traps and three composite water sampling 
events), and the data from this work will be included within the overall RI/FS stormwater 
investigation.  Some details of the Terminal 4 work will be adjusted to be as consistent as 
possible with the approach described in the FSP.  However, because the Terminal 4 work 
was designed for an additional purpose (i.e., to address source control objectives), there 
may be minor differences in implementation details including those noted in Table 1-1. 

Table 1-1.  Summary of Main Differences Between LWG Stormwater FSP and Terminal 
4 Stormwater/Sediment Sample Collection Procedures. 

 
 

 

 

 

Procedure LWG Terminal 4 
Flow-weighted stormwater 
sample collection 

Collected into seven 1.8-liter 
glass bottles 

Collected into four 1-gallon 
glass bottles 

Analysis of phthalates in water Collected at a subset of 11 
locations 

Collected at all seven 
locations 

Stormwater sample collection for 
dissolved analyses 

Grabs at a subset of 10 
locations 

Flow-weighted composite at 
all seven locations 

Sediment sample collection Two bottles per sediment trap Four bottles per sediment trap 

 

These small differences are not expected to present any obstacles to using this 
information in the RI/FS. 

The sampling framework is designed to complete stormwater data collection by the end 
of the 2006/2007 wet-weather season (i.e., May/June 2007) to prevent delay of the RI/FS 
schedule.  This necessarily means that data collection can only occur over the latter 
portion (March through May) of this wet-weather season, rather than sampling of storm 
events over several years of wet-weather seasons. 

Given this timing limitation, the Stormwater Technical Team evaluated a range of 
stormwater data collection technical approaches and selected the ones described in this 
document based on (1) the ability to meet the objectives for data use (see Section 1.2) as 
agreed to by the Portland Harbor managers and (2) practicability in terms of schedule, 
cost, and feasibility. 

When using data generated from the FSP for modeling or other estimation tools, it will be 
important to keep in mind the above limitations.  Both the small number of storm events 
sampled (three events) and the limited timeframe for collecting samples (March through 
May of a single water year) will need to be considered when extrapolating from these 
data to estimate average annual chemical loads to the river over several years duration.  
The proposed pooling of data to estimate average concentrations will improve overall 
stormwater estimates to address some of the limitations in data use.  
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1.2  SAMPLING PURPOSE AND OBJECTIVES 

The purpose of this sampling and analysis effort is to provide data for evaluating the 
potential risk and sediment recontamination from stormwater discharges to the river.  
These data will be used for understanding the relative magnitude of stormwater impacts 
to the harbor, developing the draft Site RI, identifying remaining stormwater data gaps, 
and eventually evaluating remedial alternatives in the Site FS. 

The objectives of this stormwater sampling program as discussed by the Stormwater 
Technical Team are defined as: 

1. Understand stormwater contribution to in-river fish tissue chemical burdens. 

2. Determine the potential for recontamination of sediment (after cleanup) from 
stormwater inputs.  

The focus of the FSP is to obtain data that meet RI/FS objectives, and the Stormwater 
Technical Team devised the sampling framework with this intent.  The RI/FS objectives 
and use as they relate to the FSP are discussed in more detail in Sections 1.2.1 and 1.2.2, 
below.  The Stormwater Technical Team also considered techniques and approaches that 
could feasibly provide potential overlapping data that DEQ can use to meet Source 
Control Objectives as described in the EPA/DEQ Joint Source Control Strategy (JSCS) 
(DEQ and EPA 2005).  The DEQ Upland Source Control objectives include the 
following: 

1. Evaluate stormwater discharges to identify potentially significant hazardous 
substances that could reach the river. 

2. Identify, prioritize, and control significant stormwater sources as necessary to 
prevent contamination of Willamette River water and sediments and 
recontamination of river sediments following the Portland Harbor cleanup.  

In addition to the stormwater data collection activities described in the FSP, DEQ is 
pursuing collection of stormwater data at a number of Portland Harbor sites as a part of 
the JSCS to meet the above source control objectives.  Stormwater data are also being 
collected by National Pollutant Discharge Elimination System (NPDES) permittees in 
Portland Harbor.  As these data or any other site-specific stormwater data become 
available, they will be used wherever possible and technically defensible to augment the 
estimations of stormwater loads based on data collected as described in the FSP to help 
meet the above RI/FS objectives. 

The RI/FS objectives and the use of the stormwater data in the RI/FS process are 
discussed in more detail below. 
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1.2.1 RI/FS Stormwater Objectives 

1.2.1.1  Stormwater Contribution to Fish Tissue Burdens 
Surface water chemicals have the potential to contribute to fish tissue burdens (and 
related risks) in the harbor.  The importance of various sources of surface water 
chemicals, particularly stormwater, is not well understood.  The sources to the water 
column from resuspension of sediment versus other waterborne sources (such as 
stormwater) must be known in order to develop sediment and surface water preliminary 
remediation goals (PRGs) that are intended to minimize fish tissue related risks for the 
Site. 

Thus, it is necessary to determine the relative contribution of stormwater (as compared to 
other sources) to surface water concentrations of selected chemicals in the harbor.  For 
stormwater, this would be done in terms of loading estimates.  To understand the relative 
contribution of stormwater chemicals to fish tissue burdens other sources of chemicals 
also need to be understood.  Other potential sources to the water column and fish tissue 
that are currently being investigated by the LWG are contributions from upstream, in-
river sediment chemicals, and groundwater. 

1.2.1.2  Stormwater Contribution to Recontamination Potential 
Stormwater discharges have the potential to contribute to recontamination of sediments 
near outfalls (and/or potentially harbor-wide for some chemicals) after cleanup has been 
completed, if the discharges contain chemicals attached to settling solids.  The potential 
for this outcome must be assessed at an FS-appropriate level of detail to understand the 
general extent and need for source controls, as well as determine the appropriate cleanup 
remedies. 

To predict whether sediments would recontaminate at levels above the PRGs that will 
eventually be set for the Site, estimates of stormwater loads are needed for input into 
estimation tools and models described in Section 1.3; these load estimates must be on a 
spatial scale consistent with those estimation tools and models.  The load estimates 
should be accompanied by partitioning measurements to assist in the estimation of 
chemical mass associated with particulates (that may settle to the sediment bed) versus 
dissolved mass. 

1.2.2 RI/FS Use of Stormwater Data 
Several evaluation modeling tools will use the collected data to meet the above 
objectives.  The modeling tool of primary consideration is EPA’s fate and transport 
model described by Hope (2006).  This tool is being used by DEQ to help identify and 
prioritize the stormwater sources that may require source control measures.  It is also 
being used by EPA/LWG in combination with the LWG-developed in-river 
hydrodynamic and sedimentation model (West 2005) to directly evaluate the RI/FS 
objectives above.  These models require estimates of the chemical mass load (e.g., 
kilograms per year) from each type of chemical source (e.g., stormwater, groundwater, 
upstream, etc.) for each of the model-defined segments of the river. 
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1.3  SAMPLING RATIONALE AND DATA USE  

The FSP describes the procedures and methods for measuring the concentrations of 
chemicals in stormwater and for obtaining stormwater flow data at 31 locations in the 
Site to meet the above objectives.  These data will be used, in conjunction with 
estimation and evaluation tools described below, to assess the nature and extent of 
chemical loading from stormwater discharges to the Site.  In summary, the sampling 
approach described in the FSP involves: 

1. Flow-weighted composite water samples from three storm events including whole 
water for organic compound analyses and filtered/unfiltered pairs for metals 
analyses. 

2. One additional set of grab stormwater samples at 10 of the 31 sampling locations 
of filtered/unfiltered pairs for analysis of selected organic compounds to obtain 
partitioning data that can be used to validate model algorithms.  

3. Sediment trap deployment and sampling for a minimum duration of 3 months. 

4. Continuous flow monitoring at each sampling location for the duration of the 
sampling effort. 

The rationale for this sampling approach to meet RI/FS objectives is described in more 
detail in the remainder of this document. 

1.3.1 Sampling Location Rationale 
In general, to estimate stormwater loads, a chemical concentration in stormwater and the 
volume of stormwater discharge (i.e., time-integrated flows) must be known.  These 
terms can be either directly measured or estimated through indirect means (e.g., runoff 
modeling of stormwater volumes). 

As stated above, the purpose of this sampling effort is to provide data for evaluating the 
potential risk and sediment recontamination from stormwater discharges to the river.  
Because the scope of this data collection effort is to provide sufficient data for an FS-
level evaluation of stormwater loads and contributions to potential in-river risk and 
recontamination issues for Site, it is not necessary to have direct measurements from 
every stormwater discharge to the Site.  Direct measurements of stormwater loads would 
require a large number of samples because of the variability of stormwater quality and 
quantity.   

Thus, the sampling location rationale involves the commonly used approach of applying 
“representative” estimates of stormwater chemical concentrations for various land use 
types (Scheuler 1987).  A land-use-based chemical load modeling approach will be used 
to estimate loads across the entire Site.  Chemical loading models use site characteristics 
(e.g., land use and percent impervious area) and land-use-specific loading rates to 
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estimate overall loading into the receiving waters.  This approach has been modified to 
better fit the unique data needs and land use characteristics of the Site, as well as the 
practical constraints for this sampling effort.  Key considerations contributing to the 
design of the FSP include the following: 

• While there are well-substantiated estimates of land use-based 
chemical loading rates available from both local and national 
stormwater management studies, these estimates generally do not 
include data on key chemicals of interest for the Portland Harbor 
RI/FS.   

• Industrial land uses are of particular concern at this Site.  When 
compared to other land uses at the Site (e.g., residential, commercial, 
and open space), local and other studies have shown industrial land 
uses typically have higher loading rates of many chemicals (Scheuler 
1987, Woodward-Clyde 1993, Pitt et al. 1995, Woodward-Clyde 
1997,  Parker et al. 2000, Burton and Pitt 2002, Rossi et al. 2004, 
and Maestre and Pitt 2005) and may generate runoff with unique 
chemical characteristics depending on the particular industrial 
activities that have occurred or are currently occurring at that upland 
site.  Additionally, historic operations that have resulted in 
contamination of upland soils will make each upland site unique in 
its discharge loading rate.  This results in a high degree of variability 
in stormwater chemical concentrations for this land use.  Thus, 
caution is needed when using “representative” chemical 
concentrations to extrapolate loading estimates from unmeasured 
drainage basins.  Representative concentrations may be applicable 
for some industrial sites, but not for others, and will only be used 
when site-specific information is not available. 

• The number of outfalls that need to be extrapolated using 
representative loading rates can be minimized by directly measuring 
loads.  This can be addressed by giving preference to sampling 
locations as close to the outfall discharge point as possible, while 
taking into account any physical limitations, and maintaining the 
approach of isolating certain land uses within a reasonable subset of 
the sampling locations.  Similarly, where one location at or near a 
basin’s discharge point can be sampled, this would be preferred to 
extrapolating loads based on land use from many other sampling 
points outside the basin.   

 

Given these and other considerations, it was decided that sampling will occur at three 
categories of locations to obtain a practicable and sufficient dataset from subset of 
drainage basins/outfalls within Site.  These sampling locations fall into the following 
three categories:   
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1. Representative Land Use Locations.  Eleven locations were selected 

as representative of certain types of land use (based on zoning) within 
the overall drainage area.  These land use types are as follows1: 

• Residential (one location) representing less than 25 percent of the 
overall drainage to the Site 

• Major transportation corridors (two locations) representing less than 
5 percent of the area 

• Heavy industrial (five locations) with total industrial land use (heavy 
and light) representing less than 30 percent of the area 

• Light industrial (two locations) with total industrial land use (heavy 
and light) representing less than 30 percent of the area 

• Open space (one location) representing more than 40 percent of the 
area. 

2. Specific Industrial Locations.  Eleven industrial locations were 
selected with unique or unusual potential chemical sources that cannot 
be easily extrapolated from generalized land use measurements. 

3. Multiple Land Use Locations.  Two locations were selected to 
directly measure stormwater discharge from relatively large basins that 
have a mixture of land use zones to provide a cross-check with land 
use loading estimates.   

The specific locations to be sampled within each of these categories are shown in Table 
1-2.  In addition to the above categories, Table 1-2 includes seven (7) sampling locations 
associated with the Port of Portland’s Terminal 4 recontamination study.  As discussed in 
Section 1.1, the overall sampling approach for the Terminal 4 sampling is the same as 
described in the FSP, and the data generated will be consistent with those generated at 
other locations.  Data from these locations will be used similar to that described in 
Section 1.3.2 for “land use-based” locations using the categories identified in Table 1-2.  
This will add one additional residential land use, two light industrial, and four heavy 
industrial locations.  However, the data from the four heavy industrial type locations may 
be grouped with the Specific Industrial Location category based on results evaluations, 
and in such an event, would be used consistent with data from this category of sampling 
locations as described in Section 1.3.2. 

A discussion of how the data from each category will be used for the RI and FS is 
discussed in the following section. 
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1.3.2 Data Use  

Chemical concentration data from the first category of locations (representative land use 
locations) will be pooled by land use type to arrive at chemical concentrations that are 
representative of each land use category.  These values will be used to estimate loading 
for other basins with the same land use where site-specific data are not available.2  For 
example, stormwater chemical concentrations measured from residential land use basins 
will be applied to other residential land use basins without sufficient data and converted 
to extrapolated loads based on the estimated volumes of stormwater discharged from each 
residential basin within the Site.  The resulting series of extrapolations will provide total 
stormwater loads for these land uses across the entire Site drainage that can be input into 
the fate and transport model and other estimation tools.   

Chemical concentration data from the second category of locations (unique industrial 
sites) may be used in two ways.  First, the data will be used to develop loading rates for 
the specific basin associated with that sampling location.  Second, for locations where the 
unique chemical character of stormwater only applies to a certain type or types of 
chemicals, the other chemical concentrations measured at this location might be pooled 
with the land use data as described above.  For example, a metals handling facility may 
have a unique chemical character for metals, but the other chemicals (e.g., 
polychlorinated biphenyls [PCBs], semivolatile organic compounds [SVOCs], etc.) may 
be used in the heavy industrial representative land use data set.  In general, the data 
reduction approach for sampling locations at unique industrial sites is expected to entail 
pooling the data for each parameter (TSS, water chemical concentration, and sediment 
chemical concentration), removing the high outlier data (i.e., unique chemicals) and 
combining the remainder with data from the land use locations to generate a heavy 
industrial value for use in extrapolation to non-sampled heavy industrial areas.  Thus, 
data collected at the “unique” industrial sites should not be viewed as only useful to 
directly measure concentrations from these particular sites because these data may have 
wider application to the study. 

The third category of locations (basins with multiple land uses) will not be used for 
extrapolated loading estimates because these locations measure a variety of land uses in 
one sample.  These results will be used as an independent verification of extrapolated 
loads to calibrate the extrapolated load methods and determine uncertainties in the overall 
approach.   

The stormwater chemical model used to estimate loading is the subject of ongoing 
discussions between EPA, DEQ, and the LWG.  As this effort moves forward, the 
limitations of the data set generated using the methods described above need to be taken 
into consideration.  For example, the land use estimates are a general representation or 
“average” estimate of the potential loads from these types of land use.  This approach can 
be inaccurate if substantial unusual conditions lay within any of the extrapolated basins.  
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Also, there are limitations to using such data on a small scale since “averages” do not 
capture the variability that can occur among individual properties. 

1.3.3 Measurement Methods 
Ideally, estimation of long-term loads would involve a large number of water samples 
taken over the course of many years and many types of storms, pollutant sources, and 
runoff conditions.  However, such an approach is not necessary to meet the objectives for 
the FSP and would cause unacceptable schedule delays for the RI/FS.  Therefore, both 
whole-water chemistry samples and suspended sediment chemistry samples will be 
collected at the locations listed in Table 1-2.  These two measurements will provide data 
to support two independent means of estimating stormwater chemical loads.  For whole 
water, chemical concentrations (mass chemical/volume water sample), these values are 
multiplied by the volume of water discharging at the location over a set time to yield a 
load in mass/time.  For suspended sediment, chemical concentrations (mass 
chemical/mass sediment) are multiplied by TSS concentrations (mass sediment/volume 
water sample) measured in water samples and the volume of water discharging at the 
location over a set time to yield a chemical load in mass/time. 

It is anticipated that these two methods (whole water and suspended sediment) will result 
in different predictions of mass loading at most locations.  The reason for having two 
independent methods to estimate loads is that each method has some intrinsic 
measurement artifacts that will lead to varying load estimates.  The advantages and 
disadvantages of each method are to some extent complementary.  By using two 
approaches, the disadvantages of each method can be better understood and the two 
loading estimates compared to provide a better overall sense of the potential range of 
chemical loads.  The advantages and disadvantages of both methods are discussed in the 
remainder of this section.   

Stormwater chemical concentrations are known to be widely variable depending on a 
variety of factors such as: 

• The specific chemical sources within the drainage basin, which may 
vary over time and location within the basin 

• The characteristics of the storms and their associated runoff (i.e., 
antecedent dry periods; storm amounts, intensity, and durations; 
stormwater collection system characteristics; and presence, condition 
and proper functioning of source controls) 

• How and where stormwater is sampled 

• When in the storm the samples are collected (i.e., first flush, rising 
limb, falling limb, etc.) 
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The primary advantage of whole-water sampling is that it provides a direct measure of 
the chemical concentrations in the water that can be converted to a load in one step 
(multiplication by volume discharged over a unit time).  The disadvantages of whole-
water sampling are that it captures one relatively small condition in time, it may 
preferentially capture only the fines portion of the particulate load, and it cannot provide 
the concentration in the particulate fraction without a very large sample volume.   

Additionally, methods that integrate, average, or estimate long-term chemical 
concentrations and flows over time will be used for the RI and FS to determine long-term 
risk exposure and recontamination rates.  For this reason, water sampling for this project 
will be conducted using composite sampling techniques, where a large portion of a runoff 
event is sampled, rather than one or two grab samples within that runoff event. 

Another disadvantage of composite whole-water samples is that analytical detection 
limits may not be adequate to detect chemicals that tend to be present in stormwater at 
very low concentrations, such as PCBs.  This is the main advantage of collecting 
suspended sediment chemical concentrations and one of the main reasons for including 
sediment traps in this sampling effort.  If sediment traps are left in place long enough, 
they can accumulate a large enough sediment sample to reduce the likelihood that 
analytical limitations will be a barrier to meeting data quality objectives. 

The other advantages of sediment traps is that they integrate the particulate associated 
chemical loading over time, they avoid the need for large numbers of water chemistry 
samples, and they provide data for the stormwater particulate load that may 
recontaminate river sediment.  The disadvantage of sediment traps is that (1) they do not 
estimate the dissolved load and (2) they may preferentially capture only portions of the 
coarser fraction of the particulate load.  Thus, they provide a much less direct 
measurement of the overall load that may be present in the stormwater being discharged. 

Information on grain sizes in sediment traps could be useful in understanding the 
potential for particulate associated stormwater pollutants to settle and recontaminate river 
sediments.  However, due to the lack of information on chemicals and the expected 
sediment sample volume limitations, it was necessary to rank the analytes in priority 
order, and grain size analysis was given the lowest priority so that it did not jeopardize 
the analysis of chemicals for the study.  Consequently, grain size data will likely be 
obtained for only a subset of sediment samples collected.   

The sampling framework includes certain elements deemed necessary to vet modeling 
assumptions and calculation methods.  One particular data need of this type is collection 
of filtered and unfiltered stormwater samples to help validate the partitioning algorithms 
used in the fate and transport model and other estimation tools.  Filtered/unfiltered water 
sample pairs will be collected at all sampling locations and analyzed for metals on the 
analyte list because site-specific metals partitioning is difficult to predict based on 
literature information.  In addition, limited grab sampling of filtered/unfiltered water will 
be conducted at a subset of sampling locations and analyzed for organic compounds and 
associated conventional parameters (e.g., total organic carbon [TOC] and dissolved 
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organic carbon [DOC]) to provide information on the range of partitioning characteristics 
for these chemicals.  The partitioning of organic compounds is generally more 
predictable based on literature information, but some limited data collection for organic 
compounds will help validate if these predictions are accurate for this application.     

1.3.4   Flow Information 
Each of the various methods of estimating loads discussed above require some estimate 
of the volume of water discharged over unit time, which is defined as flow.  Flow 
information will be collected at each location during the duration of the sampling effort.  
However, the primary use of this flow information will not be in the calculation of 
stormwater chemicals loads because: 

• The period measured is only a portion of the year and loads will need 
to be estimated on an annual basis 

• There will be insufficient time to calibrate flow measurements at 
each location to arrive at an accurate measurement of flows over the 
period measured. 

 

The primary purpose of the flow measurements will be to assist in the composite 
sampling of stormwater on a flow-weighted basis.  In general, the amount of sample 
taken is proportional to the flow of water present over the time period the sample is 
intended to represent.  Each sample is then combined so that the composite sample is 
“weighted” based on the flow.  Flow-weighted composite methods are described more in 
the FSP.   

Volumes of water for use in extrapolated loading estimates will be estimated by 
independent methods currently being discussed by the Stormwater Technical Team.  In 
general, average annual volumes of discharge for each sampling location will be 
estimated using runoff estimation and modeling tools that are commonly applied to 
stormwater loading and conveyance system design. 

1.3.5 Additional Considerations  
Some other techniques and conditions were considered in the sampling design but not 
selected.  The reasons for such selections are discussed briefly below. 

Sediment traps were selected as the method to measure chemical concentrations on 
stormwater particulates.  Other methods exist to obtain sediment samples, such as 
pumping and filtering large amounts of stormwater and analyzing the solids captured by 
the filter (and similar methods of capturing particulates in water).  Sediment traps were 
preferred because they passively capture sediment over a long period of time and wide 
range of conditions and are logistically simple to implement.  By comparison, active 
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filtering or capturing techniques are labor intensive and sample over a relatively short 
period of time, such as hours or perhaps a few days, and thus, have the same time 
integration limitations as composite stormwater sampling.  However, high volume water 
filtering techniques will be employed if sediment trap deployment is infeasible (e.g., due 
to space limitations) and are described as a contingency method within the FSP.  

The Stormwater Technical Team determined that TSS should be measured in whole-
water samples to support the loading calculations based on sediment trap data as 
described in Section 1.3.3 above.  Various methods exist for measuring particulates in 
stormwater including Suspended Sediment Concentration (SSC) methods developed by 
the U.S. Geological Survey (USGS).  In general, the SSC method filters the entire sample 
where the TSS method only filters the aliquot being analyzed.  The SSC is reported by 
the USGS to provide a more accurate determination of the suspended sediment mass in 
water samples than TSS (Gray et al. 2000).  However, TSS method is much more widely 
used and any historical data sets available for the sampling locations will likely be in the 
form of TSS.  Because this historical information may be valuable in better estimating the 
range of suspended sediment conditions that might apply to estimates of chemical loads 
using sediment trap data, it appeared more important to collect any additional suspended 
sediment data for this program by a consistent means.  Consequently, it was determined 
that the biases introduced by the TSS method are not so great as to warrant the inability 
to compare historical and new data sets. 

The Stormwater Technical Team determined that three composite storm events would be 
sampled at each location.  Greater and lesser numbers of events were considered.  Given 
the time limitations of the study, three events appeared to represent a good balance 
between the preference for as many stormwater samples as possible to address the 
variability issues discussed above, the allowable timeframe for the sampling, the number 
of appropriate storm event criteria that would occur in that timeframe, and costs.  Once 
the data generated through the FSP are available, it will be evaluated along with other 
RI/FS and source control information to determine whether there are stormwater data 
gaps that will need to be addressed through additional stormwater data collection in the 
future. 
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2.0 RATIONALE FOR SPECIFIC FSP ELEMENTS   

The priority order and list of chemicals analyzed will vary somewhat for each sampling 
type between locations shown in Table 1-1.  The rationale for variation in chemical lists 
for sampling locations and the rationale for other specific methods for each sample type 
is described below. 

2.1  COMPOSITE WATER SAMPLING 

Organochlorine pesticides will be analyzed in composite water samples at the following 
sampling locations given their potential source histories: 

• WR-96 – Arkema 

• OF-22B – Arkema and Rhone-Poulenc  

 

Only a subset of locations will be analyzed for phthalates because of the logistical 
difficulties of avoiding phthalate contamination from field sampling equipment and 
laboratory analysis.  Through Stormwater Technical Team discussions, it was determined 
that it was appropriate to analyze for phthalates at those locations where it was likely for 
phthalate-related in-river risks that might be linked to potential upland sources.  In order 
to verify the assumptions behind potential phthalate sources, analyses should also be 
conducted for some locations that were not known or suspected phthalate sources.  The 
preliminary risk evaluations currently underway by the LWG were reviewed for potential 
phthalate-related risks near any of the proposed stormwater sampling locations.  The 
following list of locations for phthalate analyses containing both potential and unlikely 
sources of phthalates was determined from the above research: 

• WR-24 – Oregon Steel Mills 

• WR-121/123 – Schnitzer 

• WR-96 – Arkema 

• WR-161 – Portland Shipyard 

• WR-145 – Gunderson 

• WR-147 – Gunderson (former Schnitzer) 

• OF-M2 – City basin with Light Industrial Uses 

• OF-18 – City basin with Multiple Land Uses (predominantly Heavy 
Industrial and Open Space) 

• St. Johns Bridge – Oregon Department of Transportation (ODOT) 

• OF-49 – City basin with Residential Use 
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• OF-22C – Upstream at Forest Park (Open Space Land Use) 

 
Also, phthalate analyses will take place at all Terminal 4 locations.  This will result in a 
total of 18 locations (listed in the FSP) known at this time that will receive phthalate 
analyses. 

The target storm conditions for sampling are: storms predicted to produce more than 0.2 
inches rainfall over a minimum of a 3-hour period, not to exceed approximately 2.25 
inches in a 24 hour period (equivalent to the 2-year event), and to have been preceded by 
at least a 24-hour dry period (less than 0.1 inches rainfall).  The objective is to get a 
composite sample that represents aliquots over the entire storm hydrograph.  This is the 
primary reason for the approximate maximum on the storm criteria.   

2.2  STORMWATER GRAB SAMPLES 

During one storm event, discrete stormwater “grab” samples will be collected from 10 
locations where it is most likely that organics would be detected in water samples.  
Because the purpose of the grab samples is to collect partitioning rather than loading 
data, samples will be collected during storm periods expected to have higher chemical 
concentrations (e.g., first flush or rising limb), to increase the likelihood of detecting 
these chemicals.  All samples will be analyzed for TOC/DOC in addition to chemical 
parameters.  The sampling locations were selected based on general knowledge of site 
uses and potential chemical sources.  The following list of locations, spanning the likely 
primary chemicals of interest for the harbor, was determined for this sampling: 

• WR-24 – Oregon Steel Mills (PCBs3/phthalates) 

• WR-121/123 – Schnitzer (PCBs/phthalates) 

• WR-96 – Arkema (DDx/phthalates) 

• WR-107 – Gasco (PAHs) 

• WR-145 – Gunderson (PCBs/PAHs/phthalates) 

• St. Johns Bridge – ODOT (PAHs/phthalates) 

• OF-18 – Industrial/Open Space Land Use (PCBs/PAHs/phthalates) 

• OF-22B – Heavy Industrial (pesticides, various) 

• WR-161 – Portland Shipyard (phthalates) 

• OF-22 – Willbridge (PAHs) 
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Also, all composite samples for the Terminal 4 locations will include filtered and 
unfiltered pairs for all chemicals analyzed including organic compounds.   

Additionally, organochlorine pesticides will be analyzed at Arkema (WR-96 and OF-
22B) and Rhone-Poulenc (OF-22B).  Because filtering methods (e.g., filter matrix) differ 
between organic compounds and metals, metals will not be filtered and analyzed for these 
grab samples.  Storm conditions for grab sampling are the same as for composite 
sampling described in Section 2.1, with grab samples taken sometime in the rising limb 
of the hydrograph of a continuous storm meeting the above requirements.  One grab 
sampling event will be conducted for each location and one storm may be suitable for 
obtaining the event at multiple locations. 

2.3  SEDIMENT TRAP SAMPLES   

Sediment traps will generally be installed at each sampling location as close to the target 
junction or outfall as possible and downstream of the automatic sampler intake tube.  
Sediment traps will be inspected at a minimum on a monthly basis.  When inspected, if 
the collection bottle is more than half full of sediments, the bottle will be collected and 
archived and an empty collection bottle will be returned to the trap.  If the collection 
bottle is less than one third full at the first monthly inspection, options for repositioning 
or relocating the equipment or adding additional traps to obtain a better collection rate 
will be considered.  At the end of the deployment period, all sediments for each location 
will be combined, homogenized, and sampled for analyses in the priority order presented 
in the FSP.  

Analytes are ranked in priority order in the event that any collected sample size is 
insufficient to run all analyses.  Given that some industrial sites are not known or 
suspected sources of organochlorine pesticides, but are potential sources for PAHs and 
phthalates, the priority order of these two chemical classes will be reversed for the 
following locations: 

• WR-24 – Oregon Steel Mills 

• WR-121/123 – Schnitzer 

• WR-109 – Schnitzer Riverside 

• WR-107 – Gasco 

• WR-14 – Chevron 

• WR-161 – Portland Shipyard 

• WR-4 – Sulzer Pump 

• WR-148 – Gunderson (former Schnitzer) 
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Grain size is the last priority analyte as discussed in Section 1.3.3.  It is likely that large 
enough sample volumes for grain size analysis will only be obtained at some locations.   

Also, due to physical constraints, it may be impossible to deploy sediment traps at some 
locations.  One possible contingency measure is to pump and actively filter sediments 
from large volumes of stormwater at some locations.  This contingency technique is 
described in the FSP.  

2.4  FLOW MEASUREMENTS 

Isco Model 750 Area Velocity flow modules were selected to be used in conjunction with 
the Isco automatic samplers to allow the collection of flow-weighted composites at each 
sampling location.  The flow modules will also continuously record flow data for the 
duration of sediment trap deployment.  As discussed in Section 1.3.4, flow meter 
precision or performance may not generate accurate discharge volumes for the entire 
monitoring period and will not be used to determine annualized loading estimates.  
However, flow data from the period measured will be evaluated in conjunction with 
modeled discharge volumes modeled from the same period to understand potential 
variability and accuracy issues associated with estimating annualized loading from 
modeling methods.  
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Table 1-2. Proposed Stormwater Sampling Locations.

WR-24 OSM 2.1 Heavy Industrial Steel manufacturing

WR-121 or WR-123 Schnitzer International Slip 3.7 Heavy Industrial Metals

WR-108 Schnitzer - Riverside 4 Heavy Industrial Metals

WR-107 GASCO 6.4 Heavy Industrial MGP

WR-96 Arkema 7.3 Heavy Industrial Chemical manufacturing

WR-14 Chevron - Transportation 7.7 Heavy Industrial Bulk Fuel

WR-161 Portland Shipyard 8.2 Heavy Industrial Ship maintenance and repair

WR-4 Sulzer Pump 10.4 Heavy Industrial Manufacturing

WR-145 Gunderson 8.9 Heavy Industrial
Barge and railroad car 
manufacturing

WR-147 Gunderson (former Schnitzer) 9 Heavy Industrial Metals handling

Drains to OF-17 GE Decommissioning 9.7 Heavy Industrial Transformer decommissioning

Hwy 30 Hwy 30 TBD Major Transportation Highways

OF-49 City - St. Johns Area 6.5 Residential Local traffic/residential

WR-67 Siltronic 6.6 Heavy Industrial Silicon wafer manufacturing

OF-22C, above Hwy 30 City - Forest Park Area 6.9 Open Space (Forest Park) Forest land

OF-22B City - Doane Lake Industrial Area 6.9 Heavy Industrial Chemical manufacturing

OF-M1, above Devine City - Mocks Bottom Industrial Area Lagoon Light Industrial Various light industrial uses

OF-M2 City - Mocks Bottom Industrial Area Lagoon Light Industrial Trucking and distribution

OF-22 City - Willbridge Industrial Area 7.7 Heavy Industrial Petroleum/Forest Park drainage

OF-16 City - Heavy Industrial 9.7 Heavy Industrial Mixed industrial/highway

WR-218 UPRR Albina 10 Heavy Industrial Railyard

St. Johns Bridge Highway drainage 5.8 Major Transportation Highways

Multiple Land Use Locations (2)

Land Use Locations (11)

Industrial Locations (11)
Facility or Location River Mile Land Use

Industrial or Land Use 
ActivitiesOutfall(s)
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Table 1-2. Proposed Stormwater Sampling Locations.

Facility or Location River Mile Land Use
Industrial or Land Use 

ActivitiesOutfall(s)

OF-18 City - Multiple Land Uses 9.7 Open Space/Heavy Industrial Also includes highway

OF-19 City - Multiple Land Uses 8.4 Open Space/Heavy Industrial Also includes highway

OF-52C City - Terminal 4 Industrial Area 4.3 Light Industrial Mixed industrial

OF-53 City - Residential above Terminal 4 5.1 Residential Local traffic/residential

WR-183/Basin R Terminal 4 - Slip 1 4.3 Heavy Industrial - Site Specific Grains storage/transport

WR-181/Basin Q  Terminal 4 - Slip 1 4.3 Heavy Industrial - Site Specific Vacant/former grain storage

WR-177/Basin M Terminal 4 - Slip 1 4.3 Heavy Industrial - Site Specific Car parking/liquid bulk storage

WR-20/Basin L Terminal 4 - Wheeler Bay 4.5 Heavy Industrial - Site Specific Kinder Morgan bulk storage

WR-169/Basin D Terminal 4 (Toyota) 4.7 Light Industrial Vacant/former petroleum storage

Terminal 4- Recontamination Evaluation (7)
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1.0 INTRODUCTION 

This quality assurance project plan (QAPP) addendum describes procedures that will be 
used to conduct the chemical analysis of stormwater and sediment samples collected for 
the stormwater investigation for the Portland Harbor Superfund Site in Portland, 
Oregon.  Round 3A stormwater sampling will be conducted as described in the field 
sampling plan (FSP; Anchor and Integral 2007).  This QAPP addendum is provided as a 
supplement to the Round 2 QAPP (Integral and Windward 2004).  The Round 2 QAPP 
describes procedures and requirements for the generation of data of documented 
acceptable quality that will be used for the remedial investigation and feasibility study 
(RI/FS).  This QAPP addendum addresses procedures that will be used for the 
stormwater investigation that are not described in the Round 2 QAPP, Round 2 QAPP 
Addendum 1:  Surface Water (Integral 2004a), or in the Round 2 QAPP Addendum 2:  
PCB Congener Analysis in Sediment Samples (Integral 2004b). 

The following information is provided in this QAPP addendum: 

• Project Organization (supplements QAPP Section A4.2):  Contact information 
for laboratory personnel 

• Task Description (supplements QAPP Section A6):  A description of samples 
to be collected and submitted for analysis 

• Data Quality Indicators (supplements QAPP Section A7.2):  Laboratory 
control limits for quality control samples will be updated in a revision to this 
preliminary QAPP Addendum 

• Laboratory Methods (supplements QAPP Section B4):  Laboratory procedures 
for chemical analysis. 

• Quality Control (supplements QAPP Section B5) 

Additional procedures and criteria related to sample collection and analysis, data 
quality evaluation, and reporting for Round 2 of the Portland Harbor RI/FS will be 
completed as described in the Round 2 QAPP.   

2.0 PROJECT ORGANIZATION 

The organizational structure for activities associated with the Round 3A stormwater 
investigation is provided in Figure 4-1 of the Draft FSP.  Contact information for the 
laboratories is as follows: 

 
Columbia Analytical Services 
Lee Wolf, Quality Assurance Officer 
Greg Salata, Laboratory Project Manager 
360-577-7222 
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gsalata@kelso.caslab.com 
 

Vista Analytical Laboratory 
Delia Perla Rangel, Quality Assurance Officer 
Bill Luksemburg, Project Manager 
916-933-1640 
bluksemburg@vista-analytical.com 

3.0 TASK DESCRIPTION 

The Round 3A Stormwater FSP describes the field sampling and laboratory analysis 
procedures for this investigation.  The sampling approach is divided into the following 
four elements: 

• Collection of flow-weighted composite water samples from three storm events 
including whole water for organic compound analysis and filtered/unfiltered 
pairs for metals analysis. 

• Collection of additional grab samples at 10 of the 31 locations for sampling of 
filtered/unfiltered pairs of selected organic compounds. 

• Collection of sediment trap samples from sediment traps deployed for a 
minimum of three months 

• Collection of continuous flow monitoring at each sampling site for the duration 
of the sediment trap deployment period. 

The proposed sample types, number of samples, and analyses to be conducted are 
summarized in FSP Tables 2-1 through 2-3.  The laboratory methods for analysis and 
the analyte concentration goals, method detection limits and method reporting limits are 
included in Tables 3-1a, 3-1b, 3-2a, and 3-2b.  Table 3-3 summarizes the sample 
containers, holding time, and preservatives for this investigation. 

4.0 DATA QUALITY INDICATORS 

Round 2 QAPP Addenda 1 and 2 include laboratory control limits for quality control 
samples.  Laboratories typically update their control limits on an annual basis.  Current 
laboratory control limits for quality control samples are included in Tables 4-1 and 4-2 
of this document.   

5.0 LABORATORY METHODS 

The laboratory methods for sediment and stormwater samples are included in Tables 3-
1a and 3-1b.  Sediment and stormwater samples will be analyzed for the following: 
 

• Conventional analyses 

• Polychlorinated biphenyl (PCB) congeners 
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• Organochlorine pesticides 

• PCB Aroclors (sediments only) 

• Polycyclic aromatic hydrocarbons (PAHs) and phthalate 
esters 

• Metals 

• Chlorinated herbicides 

• Field parameters (stormwater only) 

 

The total number of samples and the analyses that will be conducted on each sample are 
indicated in FSP Table 2-2 and Table 5-1 of this document.   

5.1. CONVENTIONAL ANALYSES 

Conventional analyses of sediment samples will include total organic carbon (TOC), 
percent solids, and grain size distribution.  Conventional analyses of stormwater 
samples will include TOC and total suspended solids (TSS).  EPA and Puget Sound 
Estuary Program (PSEP) methods will be used as shown in Tables 3-1a and 3-1b. 

TOC in sediment samples will be analyzed according to Plumb (1981).  Samples will be 
pretreated with hydrochloric acid to remove inorganic carbon, dried at 70°C, and 
analyzed by combustion in an induction furnace.  TOC in stormwater samples will be 
analyzed according to EPA Method 415.1 (EPA 2006).  Organic carbon in the samples 
will be oxidized and the evolved CO2 will be analyzed using an infrared detector.  
Samples will be pretreated with hydrochloric acid to remove inorganic carbon. 

Percent solids in sediment samples will be determined according to PSEP (1986).  
These results will be used to calculate analyte concentrations on a dry-weight basis and 
will also be reported in the database. 

Grain size analysis will also be completed using PSEP (1986) protocols.  Organic 
material in the samples will not be oxidized prior to analysis.  Sieve sizes 4, 10, 18, 35, 
60, 120, and 230 will be used to determine gravel and sand fractions, and phi size 
intervals 4-5, 5-6, 6-7, 7-8, 8-9, 9-10, and >10 will be determined for the silt and clay 
fractions using the pipette method. 

TSS in stormwater samples will be determined gravimetrically according to EPA 
Method 160.1 (EPA 2006). 
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5.2. PCB CONGENERS 

PCB congener analyses of sediment and stormwater samples will be completed by Vista 
Analytical (Vista).  Sediment and stormwater samples will be analyzed by high-
resolution gas chromatography with high-resolution mass spectrometry (HRGC/HRMS) 
according to EPA Method 1668A (EPA 2006).   

5.3. ORGANOCHLORINE PESTICIDES 

Organochlorine pesticides in sediment samples will be extracted using Soxhlet 
extraction procedures followed by Florisil® column clean-up (EPA Method 3620; EPA 
2006) and sulfur removal by tetrabutylammonium sulfite (EPA Method 3660; EPA 
2006).  Sample extracts will be analyzed by gas chromatography with an electron 
capture detector (GC/ECD).  

Organochlorine pesticides will be extracted from stormwater samples using continuous 
liquid-liquid extraction procedures.  Florisil® column clean-up will be performed on the 
sample extracts and then analyzed by GC/ECD. 

5.4. PCB AROCLORS 

Sediment samples will be analyzed for PCB Aroclors according to EPA Method 8082 
(EPA 2006).  Sediment samples will be prepared using Soxhlet extraction (EPA Method 
3541; EPA 2006), followed by sulfuric acid cleanup (EPA Method 3665A; EPA 2006), 
Florisil® cleanup (EPA Method 3620B; EPA 2006), and sulfur removal by 
tetrabutylammonium sulfite (EPA Method 3660B; EPA 2006).  Extracts will be 
analyzed by GC/ECD. 

5.5. PAHS AND PHTHALATE ESTERS 

Sediment and stormwater samples will be extracted using continuous liquid-liquid 
solvent extraction techniques.  Sediment extracts will be analyzed for PAHs and 
phthalate esters by gas chromatography/mass spectrometry (GC/MS) techniques used in 
conjuction with a Large Volume Injector (LVI) system to enhance sensitivity (EPA 
Method 8270C; EPA 2006).  Stormwater extracts will be analyzed for PAHs by GC/MS 
with selected ion monitoring (SIM; EPA Method 8270C; EPA 2006). 

Stormwater samples will be analyzed for phthalate esters according to EPA Method 
525.2 (EPA 1995).  This method includes additional precautions in sample handling 
(e.g., special glassware cleaing) as well as sample preparation procedures (e.g., solid-
phase extraction) to optimize the analysis for phthalates and reduce potential sources of 
laboratory contamination.  Sample analysis is completed by GC/MS.   
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5.6. METALS 

Sediment and stormwater samples will be analyzed for total metals according to EPA 
methodology detailed in Tables 3-1a,b.  Strong acid digestion with nitric acid and 
hydrogen peroxide will be used to prepare samples for analysis of metals other than 
mercury.     

Analyses for antimony, arsenic, cadmium, lead, and silver in sediment samples will be 
conducted using inductively coupled plasma/mass spectrometry (ICP/MS) according to 
EPA Method 6020 (EPA 2006).  Analyses for aluminum, chromium, copper, nickel, 
and zinc in sediment samples will be conducted using inductively coupled 
plasma/atomic emission spectrometry (ICP/AES) according to EPA Method 6010B 
(EPA 2006).  Selenium and arsenic analyses will be conducted using atomic absorption 
spectrometry (AAS) according to EPA Methods 7742 and 7062, respectively (EPA 
2006). 

Stormwater samples will be analyzed for total metals by ICP/MS, according to EPA 
Method 200.8 (EPA 2006). 

Sediment and stormwater samples will be analyzed for mercury by extraction with aqua 
regia and oxidation using potassium permanganate.  Analyses will be completed by cold 
vapor atomic absorption spectrometry (CVAAS) according to EPA Method 7471A 
(EPA 2006). 

5.7. CHLORINATED HERBICIDES 

Sediment and stormwater samples will be analyzed for chlorinated herbicides according 
to EPA Method 8151A (EPA 2006).  Sediment samples will be extracted with 
methanolic potassium hydroxide, then acidified and extracted with ethyl ether and 
methylene chloride.  The extract will be concentrated, and ester derivatives will be 
formed using diazomethane.  Extracts will be analyzed by GC/MS. 

Stormwater samples will be adjusted to a pH <2 and extracted with ethyl ether.  The 
extracts will then be hydrolyzed to the acid form by the addition of sodium hydroxide, 
and ester derivatives will be formed using diazomethane.  Extracts will be analyzed by 
GC/ECD. 

5.8. FIELD PARAMETERS 

 In situ measurements of general water quality characteristics will be taken at all 
sampling stations, including conductivity, pH, temperature, and turbidity.  River flow 
data will be tracked daily using information obtained from the U.S. Geological Survey 
(USGS) or National Oceanic & Atmospheric Administration (NOAA) databases. 
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6.0 QUALITY CONTROL 

The field quality control samples and the frequency of collection for the Round 3A 
stormwater investigation are summarized in Section 3.8 of the Draft FSP and in FSP 
Table 2-2 and Table 5-1 of this document.   
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Table 3-1a.  Laboratory Methods for Sediment Samples.

Analysis Laboratory
Sample Preparation Quantitative Analysis

Protocol Procedure Protocol Procedure
Conventional Analyses CAS

Total solids -- -- PSEP 1986 Balance

Grain size
-- --

PSEP 1986
Sieve and pipette method

Total organic carbon
Plumb 1981 Acid pretreatment Plumb et al. 1981

Combustion; coulometric 
titration

Metals CAS

Antimony, arsenic1, cadmium, lead, 
silver

EPA 3050 Strong acid digestion EPA 6020 ICP/MS

Aluminum, chromium, copper, nickel, 
zinc

EPA 3050 Strong acid digestion EPA 6010B ICP/AES

Selenium EPA 3050 Strong acid digestion EPA 7742 AAS
EPA 7742 Hydride generation

Arsenic1 EPA 3050 Strong acid digestion EPA 7062 AAS

Mercury EPA 7471A Acid digestion/oxidation EPA 7471A CVAAS
Chlorinated herbicides CAS EPA 8151A Solvent extraction EPA 8151A GC/ECD

Esterification

Organochlorine pesticides and selected 
SVOCs

CAS EPA 3541 Soxhlet extraction EPA 8081A GC/ECD

EPA 3620B Florisil® cleanup
EPA 3660B Sulfur cleanup

PCB Aroclors CAS EPA 3541 Soxhlet extraction EPA 8082 GC/ECD
EPA 3665A Sulfuric acid cleanup

EPA 3620B Florisil® cleanup
EPA 3660B Sulfur cleanup

Semivolatile organic compounds CAS
 PAHs and phthalates EPA 3541 Automated Soxhlet Extraction EPA 8270C GC/MS-LVI

EPA 3640A Gel permeation chromatography

PCB Congeners2 Vista EPA 1668A Soxhlet/Dean Stark extraction EPA 1668A HRGC/HRMS
Sulfuric acid cleanup
Silica column cleanup
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DRAFTNotes:
a Arsenic will be analyzed by EPA Method 7062 if it is not detected at the MRL by EPA Method 6020.
b Analysis will be completed for all 209 PCB congeners.

AAS - atomic absorption spectrometry
CAS - Columbia Analytical Services
CVAAS - cold vapor atomic absorption spectrometry
EPA - U.S. Environmental Protection Agency
GC/ECD - gas chromatography/electron capture detection
GC/MS - gas chromatography/mass spectrometry
HRGC/HRMS - high-resolution gas chromatography/high-resolution mass spectrometry
ICP/AES - inductively coupled plasma/atomic emission spectrometry
ICP/MS - inductively coupled plasma/mass spectrometry
LVI - large-volume injector
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PSEP - Puget Sound Estuary Program
SVOC - semivolatile organic compound
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Analytes Laboratory
Sample Preparation Quantitative Analysis

Protocol Procedure Protocol Procedure
Conventional Analyses CAS
Total Suspended Solids EPA 160.2 Filtration and drying EPA 160.2 Balance
Total Organic Carbon EPA 415.1 Chemical oxidation EPA 415.1 Infrared detector
Metals CAS
Aluminum, antimony, cadmium, total 
chromium, copper, lead, nickel, 
selenium, silver, zinc

EPA 3005 Acid digestion EPA 200.8 ICP/MS

Arsenic EPA 3005A (Modified) Acid Digestion/pre-concentration EPA 200.8 ICP/MS
Mercury EPA 7470 Acid digestion/oxidation EPA 7470 CVAAS
Phthalate Esters CAS EPA 525.2 Solid-phase extraction EPA 525.2 GC/MS
Chlorinated Herbicides CAS EPA 8151A Solvent extraction EPA 8151A GC/ECD

Esterification
Organochlorine pesticides and CAS EPA 3545 Pressurized fluid extraction EPA 8081A GC/ECD
selected SVOCs EPA 3640A Gel permeation chromatography

EPA 3630C Florisil® cleanup
EPA 3660B Sulfur cleanup (as needed)

Polycyclic Aromatic Hydrocarbons CAS EPA 3520C Continuous liquid-liquid extraction EPA 8270C GC/MS-SIM 

PCB congeners 1 Vista EPA 1668A Florisil® cleanup EPA 1668A HRGC/HRMS
Extract fractionation

Layered Acid/Base SiO3 Alumina

Notes:
1 Includes all 209 congeners.

CAS - Columbia Analytical Services ICP/MS - inductively coupled plasma/mass spectrometry
CVAAS - cold vapor atomic absorption spectrometry PCB - polychlorinated biphenyl
EPA - U.S. Environmental Protection Agency SIM - selected ion monitoring
GC/ECD - gas chromatography/electron capture detection SVOC - semivolatile organic compound
GC/MS - gas chromatography/mass spectrometry
HRGC/HRMS - high resolution gas chromatography/high resolution mass spectrometry
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Analytes

Congener number 
(PCBs only)

ACGa

  MDL   MRLb

Total solids (percent of whole weight) * 0.01 0.01

Grain size (percent)c * 0.1 0.1
Total organic carbon (percent) * 0.02 0.05

Aluminum * 10.0 10.0
Antimony * 0.02 0.05
Arsenic * 0.07 0.5
Cadmium * 0.007 0.05
Chromium * 0.6 2.0
Copper * 2.0 2.0
Lead * 0.02 0.05
Mercury * 0.008 0.02
Nickel * 3.0 4.0
Selenium * 0.2 1
Silver * 0.003 0.02
Zinc * 0.5 2.0

2,4,5-T 2.8 5.9 50
2,4,5-TP (Silvex) 2.2 3.9 50
2,4-D 2.8 8 50
2,4-DB 2.2 9.7 50
Dalapon * 7 50
Dicamba * 5.4 50
Dichlorprop * 9.5 50
Dinoseb * 3.5 50
MCPA * 520 10000
MCPP * 530 10000

2,4'-DDD * 0.02 0.13
2,4'-DDE * 0.009 0.13
2,4'-DDT * 0.01 0.13
4,4'-DDD 0.083 0.012 0.13
4,4'-DDE 0.0588 0.01 0.13
4,4'-DDT 0.0588 0.021 0.13
Total DDT * -- --
Aldrin 0.00038 0.031 0.13
alpha-BHC 0.001 0.01 0.13
beta-BHC 0.0036 0.028 0.13
delta-BHC * 0.018 0.13
gamma-BHC (Lindane) 0.005 0.012 0.13
alpha-Chlordane * 0.008 0.13

gamma-Chlordane * 0.005 0.13
Oxychlordane * 0.012 0.13

Table 3-2a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting 
Limits for Sediment Samples.

Conventional Analyses

Metals, mg/kg dry wt

Chlorinated Herbicides, µg/kg dry wt

Organochlorine Pesticides and Selected SVOCs, µg/kg dry wt

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part.



LWG
Lower Willamette Group

Portland Harbor RI/FS
Round 2 QAPP

Round 3A Stormwater Sampling
January 19, 2007

DRAFT

Analytes

Congener number 
(PCBs only)

ACGa

  MDL   MRLb

Table 3-2a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting 
Limits for Sediment Samples.

cis -Nonachlor * 0.005 0.13
trans -Nonachlor * 0.004 0.13

Total chlordaned 0.057 -- --
Dieldrin 0.0004 0.01 0.13
Endosulfan I 1.7 0.014 0.13
Endosulfan II * 0.008 0.13
Endosulfan sulfate * 0.026 0.13
Endrin 0.084 0.03 0.13
Endrin aldehyde * 0.02 0.13
Endrin ketone * 0.007 0.13
Heptachlor 0.0014 0.012 0.13
Heptachlor epoxide 0.0007 0.018 0.13
Methoxychlor 1.4 0.024 0.13
Mirex 0.056 0.007 0.13
Toxaphene 0.0059 0.9 10
Hexachlorobenzene 0.33 0.02 0.2
Hexachlorobutadiene 0.6 0.12 0.2
Hexachloroethane 2.0 0.12 0.2

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene * 1.2 10
Acenaphthene 72 1 10
Acenaphthylene * 1.4 10
Anthracene 360 1.4 10
Benz(a)anthracene 0.038 1.4 10
Benzo(a)pyrene 0.0038 1.6 10
Benzo(b)fluoranthene 0.038 2.5 10
Benzo(g,h,i)perylene * 2.3 10
Benzo(k)fluoranthene 0.38 2.5 10
Chrysene 3.8 1.4 10
Dibenz(a,h)anthracene 0.0038 2.2 10
Dibenzofuran 8.2 1.3 10
Fluoranthene 48 2.2 10
Fluorene 48 1.7 10
Indeno(1,2,3-cd)pyrene 0.038 1.9 10
Naphthalene 24 1.3 10
Phenanthrene * 1.3 10
Pyrene 36 1.3 10

Phthalates
Bis(2-ethylhexyl) phthalate 3.4 1.7 200
Butylbenzyl phthalate 400 1.5 10
Dibutyl phthalate 204 2.6 10
Diethyl phthalate * 3.5 10
Dimethyl phthalate 20000 1.8 10
Di-n-octyl phthalate 40.9 1.2 10

Semivolatile Organic Compounds, µg/kg dry wt
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Analytes

Congener number 
(PCBs only)

ACGa

  MDL   MRLb

Table 3-2a. Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting 
Limits for Sediment Samples.

PCB congeners
Dioxin-like PCB congeners 
(WHO list)

Congener number

3,3',4,4'-TetraCB PCB-77 10 1.1 5
3,4,4',5-TetraCB PCB-81 10 1.0 5
2,3,3'4,4'-PentaCB PCB-105 10 0.9 5
2,3,4,4',5-PentaCB PCB-114 2 0.7 5
2,3',4,4',5-PentaCB PCB-118 10 2.1 5
(coelution with 2,3,3',4,5-
PentaCB)

 (coelution with PCB 
106)

2',3,4,4',5-PentaCB PCB-123 10 0.9 5
3,3',4,4',5-PentaCB PCB-126 0.01 0.6 5
2,3,3',4,4',5-HexaCB PCB-156 2 0.8 5
2,3,3',4,4',5'-HexaCB PCB-157 2 0.6 5
2,3,4,4',5,5'-HexaCB PCB-167 100 0.5 5
3,3',4,4',5,5'-HexaCB PCB-169 0.1 0.8 5
2,3,3',4,4',5,5'-HeptaCB PCB-189 10 0.3 5
Other PCB congeners
2-MonoCB PCB-1 0.5 2.5
3-MonoCB PCB-2 0.6 2.5
4-MonoCB PCB-3 0.6 2.5
2,2'-DiCB/2,6-DiCB PCB-4/10 4.3 2.5
2,3-DiCB/2,4'-DiCB PCB-5/8 4.4 2.5
2,3'-DiCB PCB-6 2.2 2.5
2,4-DiCB/2,5-DiCB PCB-7/9 4.6 2.5
3,3'-DiCB PCB-11 5.0 2.5
3,4-DiCB/3,4'-DiCB PCB-12/13 6.1 2.5
3,5-DiCB PCB-14 3.0 2.5
4,4'-DiCB PCB-15 2.8 2.5
2,2',3-TriCB/2,4',6-TriCB PCB-16/32 2.5 2.5
2,2',4-TriCB PCB-17 1.3 2.5
2,2',5-TriCB PCB-18 1.4 2.5
2,2',6-TriCB PCB-19 1.0 2.5
2,3,3'-TriCB/2,3,4-TriCB/2,3,5-
TriCB PCB-20/21/33

1.4 2.5

2,3,4'-TriCB PCB-22 0.9 2.5
2,3,5-TriCB PCB-23 0.7 2.5
2,3,6-TriCB/2,3',6-TriCB PCB-24/27 2.5 2.5
2,3',4-TriCB PCB-25 0.8 2.5
2,3',5-TriCB PCB-26 0.8 2.5
2,4,4'-TriCB PCB-28 1.5 2.5
2,4,5-TriCB PCB-29 0.6 2.5
2,4,6-TriCB PCB-30 0.9 2.5
2,4',5-TriCB PCB-31 1.2 2.5
2',3,5-TriCB PCB-34 0.9 2.5
3,3',4-TriCB PCB-35 0.4 2.5
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3,3',5-TriCB PCB-36 0.9 2.5
3,4,4'-TriCB PCB-37 0.6 2.5
3,4,5-TriCB PCB-38 0.9 2.5
3,4',5-TriCB PCB-39 0.6 2.5
2,2',3,3'-TetraCB PCB-40 1.2 5
2,2',3,4-TetraCB/2,3,4',6-
TetraCB/2,3',4',6-
TetraCB/2,3',5,5'-TetraCB PCB-41/64/71/72 3.5 5
2,2',3,4'-TetraCB/2,3,3',6-TetraCB PCB-42/59 2.0 5
2,2',3,5-TetraCB/2,2',4,5'-TetraCB PCB-43/49 2.2 5
2,2',3,5'-TetraCB PCB-44 5.3 5
2,2',3,6-TetraCB PCB-45 1.3 5
2,2',3,6'-TetraCB PCB-46 1.1 5
2,2',3,4'-TetraCB PCB-47 3.4 5
2,2',4,5-TetraCB/2,4,4',6-TetraCB PCB-48/75 1.8 5
2,2',4,6-TetraCB PCB-50 1.5 5
2,2',4,6'-TetraCB PCB-51 1.1 5
2,2',5,5'-TetraCB/2,3',4,6-TetraCB PCB-52/69 3.3 5
2,2',5,6'-TetraCB PCB-53 1.0 5
2,2',6,6'-TetraCB PCB-54 1.9 5
2,3,3',4'-TetraCB PCB-55 1.0 5
2,3,3',4'-TetraCB/2,3,4,4'-TetraCB PCB-56/60 2.5 5
2,3,3',5-TetraCB PCB-57 1.2 5
2,3,3',5'-TetraCB PCB-58 1.2 5
2,3,4,5-TetraCB PCB-61 1.2 5
2,3,4,6-TetraCB PCB-62 0.9 5
2,3,4',5-TetraCB PCB-63 1.1 5
2,3,5,6-TetraCB PCB-65 1.3 5
2,3',4,4'-TetraCB PCB-66 1.8 5
2,3',4,5-TetraCB PCB-67 1.2 5
2,3',4,5'-TetraCB PCB-68 1.3 5
2,3',4',5-TetraCB PCB-70 1.4 5
2,3',5',6-TetraCB PCB-73 0.7 5
2,4,4',5-TetraCB PCB-74 1.1 5
2',3,4',5-TetraCB PCB-76 2.3 5
3,3',4,5-TetraCB PCB-78 2.8 5
3,3',4,5'-TetraCB PCB-79 1.7 5
3,3',5,5'-TetraCB PCB-80 0.9 5
2,2',3,3',4-PentaCB PCB-82 1.3 5
2,2',3,3',5-PentaCB PCB-83 0.9 5
2,2',3,3',6-PentaCB/2,2',3,5,5'-Pent PCB-84/92 1.6 5
2,2',3,4,4'-PentaCB/2,3,4,5,6-Penta PCB-85/116 1.3 5
2,2',3,4,5-PentaCB PCB-86 1.8 5
2,2',3,4,5'-PentaCB/2,3,4',5,6-
PentaCB/2',3,4,5,6'-PentaCB PCB-87/117/125

1.8 5

2,2',3,4,6-PentaCB/2,2',3,4',6-Penta PCB-88/91 1.6 5
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2,2',3,4,6'-PentaCB PCB-89 0.7 5
2,2',3,4',5-PentaCB/2,2',4,5,5'-Pent PCB-90/101 1.5 5
2,2',3,5,6-PentaCB PCB-93 1.5 5
2,2',3,5,6'-PentaCB PCB-94 0.4 5
2,2',3,5',6-PentaCB/2,2',3',4,6-
PentaCB/2,2',4,5,6'-PentaCB PCB-95/98/102 6.4

5

2,2',3,6,6'-PentaCB PCB-96 0.5 5
2,2',3',4,5-PentaCB PCB-97 1.3 5
2,2',4,4',5-PentaCB PCB-99 1.0 5
2,2',4,4',6-PentaCB PCB-100 0.3 5
2,2',4,5,6'-PentaCB PCB-103 0.4 5
2,2',4,6,6'-PentaCB PCB-104 0.5 5
2,3,3',4',5-PentaCB/2,3,3',4,6-
PentaCB PCB-107/109

1.3 5

2,3,3',4,5'-PentaCB/2,3,3',5,6-
PentaCB PCB-108/112

1.0 5

2,3,3',4',6-PentaCB PCB-110 1.8 5
2,3,3',5,5'-PentaCB/2,3,4,4',6-
PentaCB PCB-111/115

1.7 5

2,3,3',5',6-PentaCB PCB-113 1.0 5
2,3',4,4',6-PentaCB PCB-119 0.9 5
2,3',4,5,5'-PentaCB PCB-120 1.0 5
2,3',4,5,6-PentaCB PCB-121 0.9 5
2',3,3',4,5-PentaCB PCB-122 1.0 5
2',3,4,5,5'-PentaCB PCB-124 1.1 5
3,3',4,5,5'-PentaCB PCB-127 0.8 5
2,2',3,3',4,4'-HexaCB/2,3,3',4',5,5'-
HexaCB PCB-128/162

1.2 5

2,2',3,3',4,5-HexaCB PCB-129 0.8 5
2,2',3,3',4,5'-HexaCB PCB-130 0.8 5
2,2',3,3',4,6-HexaCB PCB-131 2.5 5
2,2',3,3',4,6'-HexaCB/2,3,3',4,5',6-
HexaCB PCB-132/161

1.0 5

2,2',3,3',5,5'-HexaCB/2,2',3,4,5,6-
HexaCB PCB-133/142

3.9 5

2,2',3,3',5,6-HexaCB/2,2',3,4,5,6'-
HexaCB PCB-134/143

4.1 5

2,2',3,3',5,6'-HexaCB PCB-135 1.4 5
2,2',3,3',6,6'-HexaCB PCB-136 1.2 5
2,2',3,4,4',5-HexaCB PCB-137 1.0 5
2,2',3,4,4',5'-HexaCB/2,3,3',4',5,6-
HexaCB/2,3,3',4',5',6-HexaCB PCB-138/163/164 2.1

5

2,2',3,4,4',6-HexaCB/2,2',3,4',5',6-
HexaCB PCB-139/149

1.8 5

2,2',3,4,4',6'-HexaCB PCB-140 1.0 5
2,2',3,4,5,5'-HexaCB PCB-141 0.6 5
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2,2',3,4,5',6-HexaCB PCB-144 1.7 5
2,2',3,4,6,6'-HexaCB PCB-145 1.1 5
2,2',3,4',5,5'-HexaCB/2,3,3',5,5',6-
HexaCB PCB-146/165

1.7 5

2,2',3,4',5,6-HexaCB PCB-147 0.7 5
2,2',3,4',5,6'-HexaCB PCB-148 1.1 5
2,2',3,4',6,6'-HexaCB PCB-150 1.3 5
2,2',3,5,5',6-HexaCB PCB-151 1.5 5
2,2',3,5,6,6'-HexaCB PCB-152 1.3 5
2,2',4,4',5,5'-HexaCB PCB-153 1.2 5
2,2',4,4',5',6-HexaCB PCB-154 1.1 5
2,2',4,4',6,6'-HexaCB PCB-155 0.9 5
2,3,3',4,4',6-HexaCB/2,3,3',4,5,6-
HexaCB PCB-158/160

1.3 5

2,3,3',4,5,5'-HexaCB PCB-159 0.5 5
2,3,4,4',5,6-HexaCB PCB-166 0.6 5
2,3',4,4',5',6-HexaCB PCB-168 0.4 5
2,2',3,3',4,4',5-HeptaCB PCB-170 0.4 5
2,2',3,3',4,4',6-HeptaCB PCB-171 0.6 5
2,2',3,3',4,5,5'-HeptaCB PCB-172 0.5 5
2,2',3,3',4,5,6-HeptaCB PCB-173 0.7 5
2,2',3,3',4,5,6'-HeptaCB PCB-174 1.4 5
2,2',3,3',4,5',6-HeptaCB PCB-175 1.2 5
2,2',3,3',4,6,6'-HeptaCB PCB-176 0.4 5
2,2',3,3',4',5,6-HeptaCB PCB-177 0.7 5
2,2',3,3',5,5',6-HeptaCB PCB-178 0.6 5
2,2',3,3',5,6,6'-HeptaCB PCB-179 0.3 5
2,2',3,4,4',5,5'-HeptaCB PCB-180 0.7 5
2,2',3,4,4',5,6-HeptaCB PCB-181 0.8 5
2,2',3,4,4',5,6'-
HeptaCB/2,2',3,4,5,5',6-HeptaCB PCB-182/187 1.1

5

2,2',3,4,4',5',6-HeptaCB PCB-183 0.6 5
2,2',3,4,4',6,6'-HeptaCB PCB-184 0.5 5
2,2',3,4,5,5',6-HeptaCB PCB-185 0.6 5
2,2',3,4,5,6,6'-HeptaCB PCB-186 0.8 5
2,2',3,4',5,6,6'-HeptaCB PCB-188 0.5 5
2,3,3',4,4',5,6-HeptaCB PCB-190 0.7 5
2,3,3',4,4',5',6-HeptaCB PCB-191 0.5 5
2,3,3',4,5,5',6-HeptaCB PCB-192 0.8 5
2,3,3',4',5,5',6-HeptaCB PCB-193 0.5 5
2,2',3,3',4,4',5,5'-OctaCB PCB-194 0.9 7.5
2,2',3,3',4,4',5,6-OctaCB PCB-195 2.1 7.5
2,2',3,3',4,4',5,6'-
OctaCB/2,2',3,4,4',5,5',6-OctaCB PCB-196/203 2.3

7.5

2,2',3,3',4,4',6,6'-OctaCB PCB-197 0.9 7.5
2,2',3,3',4,5,5',6-OctaCB PCB-198 1.4 7.5
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2,2',3,3',4,5,5',6'-OctaCB PCB-199 1.5 7.5
2,2',3,3',4,5,6,6'-OctaCB PCB-200 1.2 7.5
2,2',3,3',4,5',6,6'-OctaCB PCB-201 1.1 7.5
2,2',3,3',5,5',6,6'-OctaCB PCB-202 0.6 7.5
2,2',3,4,4',5,6,6'-OctaCB PCB-204 0.7 7.5
2,3,3',4,4',5,5',6-OctaCB PCB-205 1.2 7.5
2,2',3,3',4,4',5,5',6-NonaCB PCB-206 0.5 7.5
2,2',3,3',4,4',5,6,6'-NonaCB PCB-207 0.5 7.5
2,2',3,3',4,5,5',6,6'-NonaCB PCB-208 0.7 7.5
DecaCB PCB-209 0.9 7.5

Notes: Sed table
* A risk-based ACG has not been established.
a Values are provided in bold font when the MRL is not expected to meet the ACG.
b The MRL is provided on a dry-weight basis and assumes 50% moisture in the samples.
  The MRL for project samples will vary with moisture content in the samples.
  The MRL represents the level of lowest calibration standard (i.e., the practical quantitation limit).
c Grain-size intervals will include the following:

Gravel Fine sand Fine silt
Very coarse sand Very fine sand Very fine silt
Coarse sand Coarse silt Clay, phi size >8
Medium sand Medium silt

d Total chlordane will be calculated as the sum of the five components listed above this entry.

MDL = Method detection limit
MRL = Method reporting limit

PCB - polychlorinated biphenyl

Notes: Congener table

MDL = Method detection limit
MRL = Method reporting limit
tbd = to be determined

1 ACGs for the dioxin-like congeners are based on the ACG of 0.01 pg/g dry wt for PCB-126 from the Round 1 
QAPP and adjusted using the WHO TEFs.
2 The MRLs and MDLs are provided on a dry-weight basis and assume 50% moisture in the samples and a sample 
weight of 10 or 50 g, as noted.

ACG = Analytical concentration goal; ACGs were established by EPA during ad hoc  meeting with LWG on May 
10, 2002

WHO = World Health Organization

  The MRL represents the level of lowest calibration standard (i.e., the practical quantitation limit).
  Sample-specific MDLs are reported with the final data and will vary based on sample size and characteristics.

ACG = Analytical concentration goal

TEF = Toxicity equivalent factor
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Conventional Analyses, mg/L (ppm)
Total suspended solids   1 9 1 9 1 9 1 1
Total organic carbon NE NE NE 0.07 0.5

Metals/Inorganics, mg/L (ppm)
Aluminum 0.087 0.46 36 0.087 0.087 0.087 0.0007 0.002
Antimony  0.61 0.015 0.64 0.064 0.015 0.015 0.015 0.00002 0.00005
Arsenic 0.15 0.914 0.000045 0.00014 0.000014 0.000045 0.000045 0.000014 TBD 0.00005
Cadmium 10 0.000094 0.00015 0.018 0.000094 0.000094 0.000094 0.00001 0.00002
Chromium, total NE NA NA 0.00006 0.0002
Copper 10 0.00274 0.00023 1.5 0.00023 0.00023 0.00023 0.00004 0.0001
Lead 10 0.000541 0.012 0.000541 0.000541 0.000541 0.00001 0.00002
Mercury 0.00077 <0.00023 0.011 <0.00023 <0.00023 <0.00023 0.0001 0.0002
Nickel 10 0.016 <0.005 0.73 4.6 0.46 <0.005 <0.005 <0.005 0.00004 0.0002
Selenium 0.005 0.0883 0.18 4.2 0.42 0.005 0.005 0.005 0.0002 0.001
Silver  0.00012 0.18 0.00012 0.00012 0.00012 0.00001 0.00002
Zinc 10 0.0365 0.03 11 26 2.6 0.03 0.03 0.03 0.0002 0.0005

Chlorinated Herbicides, µg/L (ppb)
Dalapon 1100 1100 1100 1100 0.06 0.4
Dicamba 1100 1100 1100 1100 0.071 0.4
MCPA NE NE NE 24 100
Dichlorprop NE NE NE 0.061 0.4
2,4-D 360 360 360 360 0.079 0.4
2,4,5-TP (Silvex) 290 290 290 290 0.085 0.2
2,4,5-T 360 360 360 360 0.017 0.2
2,4-DB   290 290 290 290 0.13 0.4
Dinoseb 36 36 36 36 0.091 0.2
MCPP 360 360 360 360 23 100

Organochlorine Pesticides, μg/L (ppb)

Laboratory 
MDLs and 

MRLs

Table 3-2b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Analytes

Congener 
number 

(PCBs only)

Ecological Screening 
Values Human Health Screening Values Analytical Concentration Goals
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2,4'-DDD 0.28 0.28 0.28 TBD 0.0005
2,4'-DDE 0.2 0.2 0.2 TBD 0.0005
2,4'-DDT 0.2 0.2 0.2 TBD 0.0005
4,4'-DDD 0.011 0.28 0.00031 0.0000 0.280 0.00031 0.000031 TBD 0.0005
4,4'-DDE 0.2 0.00022 0.0000 0.2 0.00022 0.000022 TBD 0.0005
4,4'-DDT 0.001 0.013 0.2 0.00022 0.0000 0.001 0.00022 0.000022 TBD 0.0005
Total DDT 0.2 NE NE NE NE NE
Aldrin 0.004 0.00005 0.000005 0.004 0.00005 0.000005 TBD 0.0005
alpha-BHC 2.2 0.011 0.0049 0.00049 0.004 0.0049 0.00049 TBD 0.0005
beta-BHC 0.037 0.017 0.0017 0.004 0.017 0.0017 TBD 0.0005
delta-BHC 0.037 0.004 0.004 0.004 TBD 0.0005
gamma-BHC (Lindane) 0.08 0.052 1.8 0.18 0.052 0.052 0.0063 TBD 0.0005
alpha-Chlordane 0.0043 0.00081 0.000081 TBD 0.0005
gamma-Chlordane 0.0043 0.00081 0.000081 TBD 0.0005
Oxychlordane 0.19 0.19 0.19 0.19 TBD 0.0005
cis -Nonachlor 0.19 0.19 0.19 0.19 TBD 0.0005
trans -Nonachlor 0.19 0.19 0.19 0.19 TBD 0.0005
Total Chlordane a 0.0043 0.19 0.00081 0.000081 NE NE NE NE NE
Dieldrin 0.0019 0.051 0.0042 0.000054 0.0000054 0.0042 0.000054 0.0000054 TBD 0.0005
Endosulfan I 0.056 0.051 220 89 8.9 0.051 0.051 8.9 TBD 0.0005
Endosulfan II 0.056 220 89 8.9 0.051 0.051 0.051 TBD 0.0005
Endosulfan sulfate 89 8.9 NE 89 8.9 TBD 0.0005
Endrin 0.0023 0.061 11 0.06 0.006 0.036 0.036 0.006 TBD 0.0005
Endrin aldehyde 0.3 0.03 NE 0.3 0.03 TBD 0.0005
Endrin ketone NE NE NE TBD 0.0005
Heptachlor 0.0038 0.0069 0.015 0.000079 0.0000079 0.0038 0.000079 0.0000079 TBD 0.0005
Heptachlor epoxide 0.0038 0.0074 0.000039 0.0000039 0.0038 0.000039 0.0000039 TBD 0.0005
Methoxychlor 0.03 0.019 180 0.019 0.019 0.019 TBD 0.0005
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Mirex NE NE NE NE NE
Toxaphene 0.0002 0.061 0.00028 0.000028 0.0002 0.0002 0.000028 TBD 0.025
Hexachlorobenzene 0.042 0.00029 0.000029 TBD 0.0005
Hexachlorobutadiene 0.86 0.86 0.86 TBD 0.001
Hexachloroethane

Semivolatile Organic Compounds, µg/L (ppb)
Polycyclic Aromatic Hydrocarbons

Naphthalene 620 6.2 6.2 6.2 6.2 0.014 0.02
2-Methylnaphthalene  NE NE NE 0.012 0.02
Acenaphthylene NE NE NE 0.0089 0.02
Acenaphthene 23 74 370 990 99 23 23 23 0.0097 0.02
Fluorene 3.9 240 5300 530 3.9 3.9 3.9 0.011 0.02
Phenanthrene 6.3 200 6.3 6.3 6.3 0.013 0.02
Anthracene 0.73 0.09 1800 40000 4000 0.09 0.09 0.09 0.01 0.02
Fluoranthene 6.2 15 1500 140 14 6.2 6.2 6.2 0.013 0.02
Pyrene 180 4000 400 180 180 180 0.012 0.02
Benz(a)anthracene 0.027 0.65 0.092 0.018 0.0018 0.027 0.018 0.0018 0.013 0.02
Chrysene 9.2 0.018 0.0018 9.2 0.018 0.0018 0.012 0.02
Benzo(b)fluoranthene 0.092 0.018 0.0018 0.092 0.018 0.0018 0.0098 0.02
Benzo(k)fluoranthene 0.92 0.018 0.0018 0.92 0.018 0.0018 0.011 0.02
Benzo(a)pyrene 0.14 0.3 0.0092 0.018 0.0018 0.0092 0.0092 0.0018 0.0087 0.02
Indeno(1,2,3-cd)pyrene 0.092 0.018 0.0018 0.092 0.018 0.0018 0.0087 0.02
Dibenz(a,h)anthracene 0.0092 0.018 0.0018 0.0092 0.0092 0.0018 0.0079 0.02
Benzo(g,h,i)perylene NE NE NE 0.009 0.02

Phthalate Esters, μg/L (ppb) 
Dimethylphthalate 3 360000 1100000 110000 3 3 3 0.015 0.5
Diethylphthlalate 3 85,600 29000 44000 4400 3 3 3 0.007 0.5
Di-n-butylphthalate 1.0 3600 4500 450 1 1 1 0.013 0.6

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part.



LWG
Lower Willamette Group

Portland Harbor RI/FS
Round 2 QAPP

Round 3A Stormwater Sampling
January 19, 2007

DRAFT

AWQC 1 ORNL 2

EPA Region 
9 Tap water 

PRG 3

Fish 
Consumption 

Only 4

Site-Specific 
Fish 

Consumption 

Only 5
Level 1 

ACG 6
Level 2 

ACG 7 

Level 3 

ACG 8   MDL MRL

Laboratory 
MDLs and 

MRLs

Table 3-2b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Analytes

Congener 
number 

(PCBs only)

Ecological Screening 
Values Human Health Screening Values Analytical Concentration Goals

Butylbenzylphthalate 3 7300 1900 190 3 3 3 0.013 0.5
Di-n-octylphthalate 3 1500 3 3 3 0.005 0.1
Bis-(2-ethylhexyl) phthalate 0.12 912 4.8 2.2 0.22 0.12 0.12 0.12 0.049 0.5

PCB congeners,  pg/L (ppq)
2-MonoCB PCB-1 2.4 5.0 - 10
3-MonoCB PCB-2 1.1 5.0 - 10
4-MonoCB PCB-3 2.0 5.0 - 10
2,2'-DiCB PCB-4 1.7 5.0 - 10
2,3-DiCB PCB-5 1.4 5.0 - 10
2,3'-DiCB PCB-6 2.0 5.0 - 10
2,4-DiCB PCB-7 4.0 5.0 - 10
2,4'-DiCB PCB-8 2.7 5.0 - 10
2,5-DiCB PCB-9 2.4 5.0 - 10
2,6-DiCB PCB-10 4.0 5.0 - 10
3,3'-DiCB PCB-11 9.5 5.0 - 10
3,4-DiCB/3,4'-DiCB PCB-12/13 5.1 5.0 - 10
3,5-DiCB PCB-14 3.1 5.0 - 10
4,4'-DiCB PCB-15 2.2 5.0 - 10
2,2',3-TriCB PCB-16 1.4 5.0 - 10
2,2',4-TriCB PCB-17 2.0 5.0 - 10
2,2',5-TriCB/2,4,6-TriCB PCB-18/30 3.4 5.0 - 10
2,2',6-TriCB PCB-19 2.8 5.0 - 10
2,3,3'-TriCB/2,4,4'-TriCB PCB-20/28 3.9 5.0 - 10
2,3,4-TriCB/2,3,5-TriCB PCB-21/33 3.9 5.0 - 10
2,3,4'-TriCB PCB-22 2.7 5.0 - 10
2,3,5-TriCB PCB-23 3.9 5.0 - 10
2,3,6-TriCB PCB-24 2.6 5.0 - 10
2,3',4-TriCB PCB-25 3.3 5.0 - 10
2,3',5-TriCB/2,4,5-TriCB PCB-26/29 4.7 5.0 - 10
2,3',6-TriCB PCB-27 2.5 5.0 - 10

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part.



LWG
Lower Willamette Group

Portland Harbor RI/FS
Round 2 QAPP

Round 3A Stormwater Sampling
January 19, 2007

DRAFT

AWQC 1 ORNL 2

EPA Region 
9 Tap water 

PRG 3

Fish 
Consumption 

Only 4

Site-Specific 
Fish 

Consumption 

Only 5
Level 1 

ACG 6
Level 2 

ACG 7 

Level 3 

ACG 8   MDL MRL

Laboratory 
MDLs and 

MRLs

Table 3-2b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Analytes

Congener 
number 

(PCBs only)

Ecological Screening 
Values Human Health Screening Values Analytical Concentration Goals

2,4',5-TriCB PCB-31 4.5 5.0 - 10
2,4',6-TriCB PCB-32 2.2 5.0 - 10
2',3,5-TriCB PCB-34 2.1 5.0 - 10
3,3',4-TriCB PCB-35 4.3 5.0 - 10
3,3',5-TriCB PCB-36 4.0 5.0 - 10
3,4,4'-TriCB PCB-37 2.8 5.0 - 10
3,4,5-TriCB PCB-38 2.5 5.0 - 10
3,4',5-TriCB PCB-39 3.5 5.0 - 10
2,2',3,3'-TetraCB/2,2',3,4-
TetraCB/2,3',4',6-TetraCB PCB-40/41/71 5.3 5.0 - 10
2,2',3,4'-TetraCB PCB-42 3.7 5.0 - 10
2,2',3,5-TetraCB PCB-43 5.2 5.0 - 10
2,2',3,5'-TetraCB/2,2',4,4'-
TetraCB/2,3,5,6-TetraCB PCB-44/47/65 5.1 5.0 - 10
2,2',3,6-TetraCB/2,2',4,6'-
TetraCB PCB-45/51 3.5 5.0 - 10
2,2',3,6'-TetraCB PCB-46 1.5 5.0 - 10
2,2',4,5-TetraCB PCB-48 2.8 5.0 - 10
2,2',4,5'-TetraCB/2,3',4,6-
TetraCB PCB-49/69 6.4 5.0 - 10
2,2',4,6-TetraCB/2,2',5,6'-
TetraCB PCB-50/53 6.2 5.0 - 10
2,2',5,5'-TetraCB PCB-52 3.7 5.0 - 10
2,2',6,6'-TetraCB PCB-54 2.2 5.0 - 10
2,3,3',4'-TetraCB PCB-55 6.0 5.0 - 10
2,3,3',4'-TetraCB PCB-56 5.1 5.0 - 10
2,3,3',5-TetraCB PCB-57 4.0 5.0 - 10
2,3,3',5'-TetraCB PCB-58 6.9 5.0 - 10
2,3,3',6-TetraCB/2,3,4,6-
TetraCB/2,4,4',6-TetraCB PCB-59/62/75 7.0 5.0 - 10
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2,3,4,4'-TetraCB PCB-60 4.4 5.0 - 10
2,3,4,5-TetraCB/2,3',4',5-
TetraCB/2,4,4',5-
TetraCB/2',3,4',5-TetraCB

PCB-
61/70/74/76 10.1 5.0 - 10

2,3,4',5-TetraCB PCB-63 2.4 5.0 - 10
2,3,4', 6-TetraCB PCB-64 3.3 5.0 - 10
2,3',4,4'-TetraCB PCB-66 6.5 5.0 - 10
2,3',4,5-TetraCB PCB-67 5.8 5.0 - 10
2,3',4,5'-TetraCB PCB-68 4.6 5.0 - 10
2,3',5,5'-TetraCB PCB-72 4.3 5.0 - 10
2,3',5',6-TetraCB PCB-73 1.9 5.0 - 10
3,3',4,4'-TetraCB PCB-77 2.8 5.0 - 10
3,3',4,5-TetraCB PCB-78 3.2 5.0 - 10
3,3',4,5'-TetraCB PCB-79 4.2 5.0 - 10
3,3',5,5'-TetraCB PCB-80 3.7 5.0 - 10
3,4,4',5-TetraCB PCB-81 3.0 5.0 - 10
2,2',3,3',4-PentaCB PCB-82 2.2 5.0 - 10
2,2',3,3',5-PentaCB/2,2',4,4',5-
PentaCB PCB-83/99 4.0 5.0 - 10
2,2',3,3',6-PentaCB PCB-84 1.9 5.0 - 10
2,2',3,4,6-PentaCB/2,2',3,4',6-
PentaCB PCB-88/91 3.8 5.0 - 10
2,2',3,4,6'-PentaCB PCB-89 1.5 5.0 - 10
2,2',3,5,5'-PentaCB PCB-92 2.3 5.0 - 10
2,2',3,5,6'-PentaCB PCB-94 4.0 5.0 - 10
2,2',3,5',6-PentaCB/2,2',3,5,6 - 
PentaCB/2,2',4,4',6 - 
PentaCB/2,2',4,5,6'-PentaCB

PCB-
95/100/93/10

2 9.7 5.0 - 10
2,2',3,6,6'-PentaCB PCB-96 2.0 5.0 - 10
2,2',4,5,6'-PentaCB PCB-103 3.9 5.0 - 10
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2,2',4,6,6'-PentaCB PCB-104 3.2 5.0 - 10
2,3,3'4,4'-PentaCB PCB-105 0.9 5.0 - 10
2,3,3'4,5-PentaCB PCB-106 4.1 5.0 - 10
2,3,3',4',5-PentaCB/2',3,4,5,5'-
PentaCB PCB-107/124 1.9 5.0 - 10
2,3,3',4,5'-PentaCB/2,3',4,4',6-
PentaCB/2,2',3,4,5-
PentaCB/2,2',3',4,5-PentaCB

PCB-
108/119/86/9

7 8.4 5.0 - 10
2,3,3',4,6-PentaCB PCB-109 2.9 5.0 - 10
2,3,3',4',6-PentaCB/2,3,4,4',6-
PentaCB PCB-110/115 2.7 5.0 - 10
2,3,3',5,5'-PentaCB PCB-111 2.0 5.0 - 10
2,3,3',5,6-PentaCB PCB-112 1.7 5.0 - 10
2,3,3',5',6-PentaCB PCB-113 5.1 5.0 - 10
2,3,4,4',5-PentaCB PCB-114 1.6 5.0 - 10
2,3,3',5',6-PentaCB/2,3,4,5,6-
PentaCB/2,2',3,4,4'-PentaCB

PCB-
117/116/85 7.2 5.0 - 10

2,3',4,4',5-PentaCB PCB-118 2.4 5.0 - 10
2,3',4,5,5'-PentaCB PCB-120 2.5 5.0 - 10
2,3',4,5,6-PentaCB PCB-121 2.1 5.0 - 10
2',3,3',4,5-PentaCB PCB-122 4.7 5.0 - 10
2',3,4,4',5-PentaCB PCB-123 3.2 5.0 - 10
3,3',4,4',5-PentaCB PCB-126 1.5 5.0 - 10
3,3',4,5,5'-PentaCB PCB-127 3.5 5.0 - 10
2,2',3,3',4,4'-
HexaCB/2,3,4,4',5,6-HexaCB PCB-128/166 3.2 5.0 - 10
2,2',3,3',4,5'-HexaCB PCB-130 1.3 5.0 - 10
2,2',3,3',4,6-HexaCB PCB-131 1.9 5.0 - 10
2,2',3,3',4,6'-HexaCB PCB-132 2.5 5.0 - 10
2,2',3,3',5,5'-HexaCB PCB-133 2.4 5.0 - 10
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2,2',3,3',5,6-
HexaCB/2,2',3,4,5,6'-HexaCB PCB-134/143 3.3 5.0 - 10
2,2',3,3',6,6'-HexaCB PCB-136 2.3 5.0 - 10
2,2',3,4,4',5-HexaCB PCB-137 2.5 5.0 - 10
2,2',3,4,4',5'-
HexaCB/2,3,3',4',5,6-
HexaCB/2,2',3,3',4,5 - 
HexaCB/2,3,3',4,5,6-HexaCB

PCB-
138/163/129/

160 4.5 5.0 - 10
2,2',3,4,4',6-
HexaCB/2,2',3,4,4',6'-HexaCB PCB-139/140 3.9 5.0 - 10
2,2',3,4,5,5'-HexaCB PCB-141 1.5 5.0 - 10
2,2',3,4,5,5'-HexaCB PCB-142 3.9 5.0 - 10
2,2',3,4,5',6-HexaCB PCB-144 2.0 5.0 - 10
2,2',3,4,6,6'-HexaCB PCB-145 2.0 5.0 - 10
2,2',3,4',5,5'-HexaCB PCB-146 1.3 5.0 - 10
2,2',3,4',5,6-
HexaCB/2,2',3,4',5',6 - 
HexaCB PCB-147/149 2.3 5.0 - 10
2,2',3,4',5,6'-HexaCB PCB-148 2.7 5.0 - 10
2,2',3,4',6,6'-HexaCB PCB-150 2.5 5.0 - 10
2,2',3,5,5',6-
HexaCB/2,2',3,3',5,6'-
HexaCB/2,2',4,4',5',6-HexaCB CB-151/135/154 6.8 5.0 - 10
2,2',3,5,6,6'-HexaCB PCB-152 1.5 5.0 - 10
2,2',4,4',5,5'-
HexaCB/2,3',4,4',5',6-HexaCB PCB-153/168 3.8 5.0 - 10
2,2',4,4',6,6'-HexaCB PCB-155 3.1 5.0 - 10
2,3,3',4,4',5-
HexaCB/2,3,3',4,4',5'-HexaCB PCB-156/157 1.2 5.0 - 10
2,3,3',4,4',6-HexaCB PCB-158 1.3 5.0 - 10

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part.



LWG
Lower Willamette Group

Portland Harbor RI/FS
Round 2 QAPP

Round 3A Stormwater Sampling
January 19, 2007

DRAFT

AWQC 1 ORNL 2

EPA Region 
9 Tap water 

PRG 3

Fish 
Consumption 

Only 4

Site-Specific 
Fish 

Consumption 

Only 5
Level 1 

ACG 6
Level 2 

ACG 7 

Level 3 

ACG 8   MDL MRL

Laboratory 
MDLs and 

MRLs

Table 3-2b.  Analytes, Analytical Concentration Goals, Method Detection Limits, and Method Reporting Limits for Water Samples.

Analytes

Congener 
number 

(PCBs only)

Ecological Screening 
Values Human Health Screening Values Analytical Concentration Goals

2,3,3',4,5,5'-HexaCB PCB-159 2.3 5.0 - 10
2,3,3',4,5',6-HexaCB PCB-161 1.6 5.0 - 10
2,3,3',4',5,5'-HexaCB PCB-162 2.8 5.0 - 10
2,3,3',4',5',6-HexaCB PCB-164 1.7 5.0 - 10
2,3,3',5,5',6-HexaCB PCB-165 3.1 5.0 - 10
2,3,4,4',5,5'-HexaCB PCB-167 1.5 5.0 - 10
3,3',4,4',5,5'-HexaCB PCB-169 1.2 5.0 - 10
2,2',3,3',4,4',5-HeptaCB PCB-170 2.0 5.0 - 10
2,2',3,3',4,4',6-
HeptaCB/2,2',3,3',4,5,6-
HeptaCB PCB-171/173 2.1 5.0 - 10
2,2',3,3',4,5,5'-HeptaCB PCB-172 2.3 5.0 - 10
2,2',3,3',4,5,6'-HeptaCB PCB-174 2.9 5.0 - 10
2,2',3,3',4,5',6-HeptaCB PCB-175 1.7 5.0 - 10
2,2',3,3',4,6,6'-HeptaCB PCB-176 2.7 5.0 - 10
2,2',3,3',4',5,6-HeptaCB PCB-177 3.4 5.0 - 10
2,2',3,3',5,5',6-HeptaCB PCB-178 0.8 5.0 - 10
2,2',3,3',5,6,6'-HeptaCB PCB-179 2.3 5.0 - 10
2,2',3,4,4',5,5'-
HeptaCB/2,3,3',4',5,5',6-
HeptaCB PCB-180/193 6.2 5.0 - 10
2,2',3,4,4',5,6-HeptaCB PCB-181 3.7 5.0 - 10
2,2',3,4,4',5,6'-HeptaCB PCB-182 2.4 5.0 - 10
2,2',3,4,4',5',6-
HeptaCB/2,2',3,4,5,5',6-
HeptaCB PCB-183/185 2.3 5.0 - 10
2,2',3,4,4',6,6'-HeptaCB PCB-184 2.7 5.0 - 10
2,2',3,4,5,6,6'-HeptaCB PCB-186 2.3 5.0 - 10
2,2',3,4,5,5',6-HeptaCB PCB-187 1.9 5.0 - 10
2,2',3,4',5,6,6'-HeptaCB PCB-188 2.6 5.0 - 10
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2,3,3',4,4',5,5'-HeptaCB PCB-189 2.0 5.0 - 10
2,3,3',4,4',5,6-HeptaCB PCB-190 3.7 5.0 - 10
2,3,3',4,4',5',6-HeptaCB PCB-191 2.8 5.0 - 10
2,3,3',4,5,5',6-HeptaCB PCB-192 3.7 5.0 - 10
2,2',3,3',4,4',5,5'-OctaCB PCB-194 0.8 5.0 - 10
2,2',3,3',4,4',5,6-OctaCB PCB-195 2.8 5.0 - 10
2,2',3,3',4,4',5,6'-OctaCB PCB-196 3.6 5.0 - 10
2,2',3,3',4,4',6,6'-
OctaCB/2,2',3,3',4,5,6,6'-
OctaCB PCB-197/200 2.4 5.0 - 10
2,2',3,3',4,5,5',6-
OctaCB/2,2',3,3',4,5,5',6'-
OctaCB PCB-198/199 5.1 5.0 - 10
2,2',3,3',4,5',6,6'-OctaCB PCB-201 2.6 5.0 - 10
2,2',3,3',5,5',6,6'-OctaCB PCB-202 2.1 5.0 - 10
2,2',3,4,4',5,5',6-OctaCB PCB-203 2.5 5.0 - 10
2,2',3,4,4',5,6,6'-OctaCB PCB-204 1.7 5.0 - 10
2,3,3',4,4',5,5',6-OctaCB PCB-205 2.9 5.0 - 10
2,2',3,3',4,4',5,5',6-NonaCB PCB-206 3.5 5.0 - 10
2,2',3,3',4,4',5,6,6'-NonaCB PCB-207 2.2 5.0 - 10
2,2',3,3',4,5,5',6,6'-NonaCB PCB-208 1.9 5.0 - 10
DecaCB PCB-209 2.8 5.0 - 10

Notes:

3 Based on EPA Region 9 Preliminary Remediation Goals (PRGs) (EPA 2002b). 
4 Based on NRWQC human health criteria (EPA 2002c) and The Revised Human Health Water Quality Criteria (EPA 2003).
5 Based on Portland Harbor site-specific fish consumption rates in HHRA work plan of up to 175 g/day.

1 AWQC based on NRWQC freshwater aquatic life criteria (EPA 2002c).  
2 ORNL based on Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota (Suter and Tsao 1996) .  
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6 Level 1 ACGs are the lowest of the EPA Region 9 PRGs for Tap Water (EPA 2002b), NRWQC freshwater aquatic life criteria (EPA 2002c), or ORNL values (Suter and Tsao 1996).

9 Required for natural attenuation evalutaion (Anchor Environmental 2004).

7 Level 2 ACGs are the lowest of the EPA Region 9 PRGs for Tap Water (EPA 2002b), NRWQC freshwater aquatic life criteria and human health criteria (EPA 2002c), ORNL values 
(Suter and Tsao 1996), and the fish consumption criteria from the Revised Human Health Water Quality Criteria (EPA 2003).
8 Level 3 ACGs are the lowest of the EPA Region 9 PRGs for Tap Water (EPA 2002b), NRWQC freshwater aquatic life criteria and human health criteria (EPA 2002c), ORNL values 
(Suter and Tsao 1996), the subsistence fish consumption criteria from the Revised Human Health Water Quality Criteria (EPA 2003), and site-specific subsistence fish consumption 
criteria.

10  Parameters for calculating freshwater dissolved metals criteria that are hardness-dependent are from NRWQC (EPA 2002c).  Hardness dependent criteria based on average hardness 
of 25 mg/L (CaCO3) (USGS database from 1974 to 1990).                   
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Table 3-3.  Sample Containers and Preservation Requirements for Sediment Trap and Stormwater Samples

Container 1 Laboratory Analysis Preservation Holding Time
Type Size

Sediment Trap Samples

WMG 8 oz. Alta PCB Congeners Deep Frozen (-20°C) 1 year

WMG 16 oz. 2 CAS Total organic carbon 4 ± 2°C 28 days 3

Percent solids 6 months 3

Metals 6 months 3

Mercury 28 days 3

WMG 16 oz. CAS Organochlorine pesticides 4 ± 2°C 1 year
PAHs and Phthalates 1 year

WMG 8 oz. CAS Chlorinated herbicides 4 ± 2°C 1 year
WMG 8 oz. CAS Grain size 4 ± 2°C 6 months

Stormwater Samples
HDPE 1 liter CAS Total suspended solids 4 ± 2°C 7 days

HDPE 250 mL CAS Total organic carbon

H2SO4 to pH < 2; 4 ± 
2°C 28 days

HDPE 1 liter CAS Total metals

5 mL of 1:1 HNO3; 4 ± 
2°C 6 months/60 days 4

AG 1 liter CAS Organochlorine pesticides 4 ± 2°C 7/40 days 5

AG 1 liter CAS PAHs 4 ± 2°C 7/40 days 5

AG 1 liter CAS Phthalates 4 ± 2°C 7/40 days 5

AG 1 liter Alta PCB Congeners 4 ± 2°C 7/40 days 5

AG 1 liter CAS Chlorinated herbicides 4 ± 2°C 7/40 days 5

Notes:
AG - amber glass
CAS - Columbia Analytical Services
HDPE - high density polyethylene
WMG - wide mouth glass

1 The size and number of containers may be modified by the analytical laboratories.  Archive samples will be collected 
for all of the sediment samples.  
2 An additional 8 oz. to 16 oz. jar needed for lab QC for 5% of samples.
3 Holding times for frozen samples are as follows: Total organic carbon, 1 year; metals (except mercury) and percent 
solids, 2 years.
4 The holding time for mercury is 60 days, based on CRITFC study (EPA 2002a) and EPA Method 1631 revision D 
(EPA 2001a).  The holding time for the remaining metals is 6 months.
5 The holding time is 7 days from collection to extraction, and 40 days from extraction to analysis.
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Table 4-1.  Laboratory Control Limits for Surrogate Samples
Analyte Percent Recovery

Sediment Samples
Chlorinated Herbicides

2,4-Dichlorophenylacetic acid 22-132
Organochlorine Pesticides

Tetrachloro-m -xylene 19-134
Decachlorobiphenyl 26-144

PCB Aroclors
Tetrachloro-m -xylene 19-134
Decachlorobiphenyl 26-144

PAHs and Phthalate Esters
2,4,6-Tribromophenol 12-111
2-Fluorobiphenyl 10-109
2-Fluorophenol 10-85
Nitrobenzene-d5 10-100
Phenol-d6 17-96
Terphenyl-d14 21-122

Stormwater Samples
Chlorinated Herbicides

2,4-Dichlorophenylacetic acid 10-121
Organochlorine Pesticides

Tetrachloro-m -xylene 18-125
Decachlorobiphenyl 10-145

PAHs and Phthalate Esters
2,4,6-Tribromophenol 44-124
2-Fluorobiphenyl 49-105
2-Fluorophenol 42-104
Nitrobenzene-d5 51-113
Phenol-d6 49-113
Terphenyl-d14 27-136

Note:
Control limits are updated periodically by the laboratories.  
Control limits that are in effect at the laboratory at the time of 
analysis will be used for sample analysis and data validation.  
These may differ slightly from the control limits shown in this 
table.
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Round 3A Stormwater Sampling
January 19, 2007

DRAFTTable 4-2.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples

Sediment Samples
Conventional Analyses

Total solids NA NA LD 20
Grain size NA NA Triplicate Note-1
Total organic carbon 75-125 85-115 LD 20

Metals
Aluminum 75-125 Note-2 LD 30
Antimony 20-108 Note-2 LD 30
Arsenic 74-120 Note-2 LD 30
Cadmium 63-136 Note-2 LD 30
Chromium 60-144 Note-2 LD 30
Copper 57-141 Note-2 LD 30
Lead 66-134 Note-2 LD 30
Mercury 60-128 Note-2 LD 30
Nickel 74-127 Note-2 LD 30
Selenium 62-123 Note-2 LD 30
Silver 83-107 Note-2 LD 30
Zinc 50-149 Note-2 LD 30

Chlorinated Herbicides
2,4,5-T 28-138 41-133 LCSD 40
2,4,5-TP (Silvex) 20-137 40-131 LCSD 40
2,4-D 19-129 41-115 LCSD 40
2,4-DB 10-171 31-147 LCSD 40
Dalapon 10-137 18-112 LCSD 40
Dicamba 17-138 43-124 LCSD 40
Dichlorprop 22-121 38-113 LCSD 40
Dinoseb 10-108 10-112 LCSD 40
MCPA 10-145 31-125 LCSD 40
MCPP 13-129 24-137 LCSD 40

Organochlorine Pesticdes
2,4'-DDD 14-150 38-149 MSD 40
2,4'-DDE 14-152 39-149 MSD 40
2,4'-DDT 10-149 38-146 MSD 40
4,4'-DDD 15-144 48-145 MSD 40
4,4'-DDE 11-151 47-147 MSD 40
4,4'-DDT 10-163 47-150 MSD 40
Total DDT NA NA NA NA
Aldrin 11-146 41-137 MSD 40
alpha-BHC 16-140 43-144 MSD 40

Type of 
Duplicate

Analyte
Laboratory Control 

Sample Recovery 
(percent)

Matrix Spike 
Recovery 
(percent)

Control Limit 
Relative Percent 

Difference
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Lower Willamette Group

Portland Harbor RI/FS
Round 2 QAPP

Round 3A Stormwater Sampling
January 19, 2007

DRAFTTable 4-2.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples

Type of 
Duplicate

Analyte
Laboratory Control 

Sample Recovery 
(percent)

Matrix Spike 
Recovery 
(percent)

Control Limit 
Relative Percent 

Difference
beta-BHC 18-142 52-139 MSD 40
delta-BHC 18-158 56-154 MSD 40
gamma-BHC (Lindane) 14-147 45-141 MSD 40
alpha-Chlordane 11-149 47-137 MSD 40
gamma-Chlordane 10-146 45-137 MSD 40
Oxychlordane 10-137 42-130 MSD 40
cis -Nonachlor 31-126 47-137 MSD 40
trans -Nonachlor 34-125 50-130 MSD 40

Total Chlordane a NA NA NA NA
Dieldrin 20-139 46-139 MSD 40
Endosulfan I 10-135 32-127 MSD 40
Endosulfan II 10-130 41-129 MSD 40
Endosulfan sulfate 10-152 48-139 MSD 40
Endrin 10-160 50-145 MSD 40
Endrin aldehyde 10-141 44-137 MSD 40
Endrin ketone 10-146 48-145 MSD 40
Heptachlor 12-147 43-138 MSD 40
Heptachlor epoxide 10-147 46-139 MSD 40
Methoxychlor 14-150 45-156 MSD 40
Mirex 23-151 48-142 MSD 40
Toxaphene 10-172 53-128 MSD 40
Hexachlorobenzene 27-111 29-133 MSD 40
Hexachlorobutadiene 70-130 70-130 MSD 40
Hexachloroethane 70-130 70-130 MSD 40

PCB Aroclors
All target analytes 60-140 70-130 MSD 40

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 10-106 43-91 MSD 40
Acenaphthene 10-115 47-94 MSD 40
Acenaphthylene 10-140 51-105 MSD 40
Anthracene 10-131 52-102 MSD 40
Benz(a)anthracene 10-142 53-111 MSD 40
Benzo(a)pyrene 10-128 52-110 MSD 40
Benzo(b)fluoranthene 10-145 52-111 MSD 40
Benzo(g,h,i)perylene 10-129 36-126 MSD 40
Benzo(k)fluoranthene 13-127 54-112 MSD 40
Chrysene 10-146 52-108 MSD 40
Dibenz(a,h)anthracene 16-129 45-124 MSD 40
Dibenzofuran 10-115 45-96 MSD 40

DO NOT QUOTE OR CITE
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Round 3A Stormwater Sampling
January 19, 2007

DRAFTTable 4-2.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples

Type of 
Duplicate

Analyte
Laboratory Control 

Sample Recovery 
(percent)

Matrix Spike 
Recovery 
(percent)

Control Limit 
Relative Percent 

Difference
Fluoranthene 10-156 50-108 MSD 40
Fluorene 10-123 47-100 MSD 40
Indeno(1,2,3-cd)pyrene 10-138 44-123 MSD 40
Naphthalene 10-111 45-89 MSD 40
Phenanthrene 10-155 51-99 MSD 40
Pyrene 10-157 48-107 MSD 40

Phthalate Esters
Bis(2-ethylhexyl) phthalate 10-138 37-133 MSD 40
Butylbenzyl phthalate 10-128 50-111 MSD 40
Dibutyl phthalate 10-132 52-116 MSD 40
Diethyl phthalate 10-126 48-112 MSD 40
Dimethyl phthalate 21-114 49-102 MSD 40
Di-n-octyl phthalate 10-133 50-119 MSD 40

PCB Congeners
All 209 congeners 50-150 NA MSD NA

Stormwater Samples
Conventional Analyses

Total suspended solids NA 85-115 LCSD 20
Total organic carbon 65-133 90-109 LD 20

Metals
Aluminum 70-130 85-115 LD 20
Antimony 70-130 85-115 LD 20
Arsenic 70-130 85-115 LD 20
Cadmium 70-130 85-115 LD 20
Chromium 70-130 85-115 LD 20
Copper 70-130 85-115 LD 20
Lead 70-130 85-115 LD 20
Mercury 73-121 82-114 LD 20
Nickel 70-130 85-115 LD 20
Selenium 70-130 85-115 LD 20
Silver 70-130 85-115 LD 20
Zinc 70-130 85-115 LD 20

Chlorinated Herbicides
2,4,5-T 27-122 24-128 MSD 30
2,4,5-TP (Silvex) 10-166 19-132 MSD 30
2,4-D 10-134 24-112 MSD 30
2,4-DB 10-148 10-127 MSD 30
Dalapon 10-115 11-109 MSD 30
Dicamba 31-107 28-111 MSD 30
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Round 3A Stormwater Sampling
January 19, 2007

DRAFTTable 4-2.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples

Type of 
Duplicate

Analyte
Laboratory Control 

Sample Recovery 
(percent)

Matrix Spike 
Recovery 
(percent)

Control Limit 
Relative Percent 

Difference
Dichlorprop 21-109 26-112 MSD 30
Dinoseb 18-91 14-99 MSD 30
MCPA 10-114 13-110 MSD 30
MCPP 10-98 10-115 MSD 30

Organochlorine Pesticdes
2,4'-DDD 70-130 31-135 MSD 30
2,4'-DDE 70-130 33-133 MSD 30
2,4'-DDT 70-130 33-133 MSD 30
4,4'-DDD 36-132 34-142 MSD 30
4,4'-DDE 40-128 31-143 MSD 30
4,4'-DDT 33-144 32-149 MSD 30
Total DDT NA NA NA NA
Aldrin 30-114 24-123 MSD 30
alpha-BHC 43-123 40-131 MSD 30
beta-BHC 38-120 38-134 MSD 30
delta-BHC 43-136 41-147 MSD 30
gamma-BHC (Lindane) 43-120 39-130 MSD 30
alpha-Chlordane 38-123 44-123 MSD 30
gamma-Chlordane 39-120 42-121 MSD 30
Oxychlordane 70-130 67-109 MSD 30
cis -Nonachlor 70-130 75-113 MSD 30
trans -Nonachlor 70-130 77-107 MSD 30

Total Chlordane a NA NA NA NA
Dieldrin 41-118 42-125 MSD 30
Endosulfan I 28-112 30-115 MSD 30
Endosulfan II 32-114 35-121 MSD 30
Endosulfan sulfate 47-120 39-129 MSD 30
Endrin 43-129 45-130 MSD 30
Endrin aldehyde 23-124 25-133 MSD 30
Endrin ketone 45-119 47-126 MSD 30
Heptachlor 35-117 35-126 MSD 30
Heptachlor epoxide 43-116 43-124 MSD 30
Methoxychlor 28-151 32-151 MSD 30
Mirex 70-130 73-118 MSD 30
Toxaphene 29-164 51-157 MSD 30
Hexachlorobenzene 30-104 28-118 MSD 30
Hexachlorobutadiene 70-130 70-130 MSD 30
Hexachloroethane 70-130 70-130 MSD 30

Polycyclic Aromatic Hydrocarbons
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DRAFTTable 4-2.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples

Type of 
Duplicate

Analyte
Laboratory Control 

Sample Recovery 
(percent)

Matrix Spike 
Recovery 
(percent)

Control Limit 
Relative Percent 

Difference
2-Methylnaphthalene 49-100 50-104 MSD 30
Acenaphthylene 57-116 68-119 MSD 30
Acenapthene 58-105 63-109 MSD 30
Anthracene 43-117 66-112 MSD 30
Benz(a)anthracene 53-118 71-116 MSD 30
Benzo(a)pyrene 44-120 64-116 MSD 30
Benzo(b)fluoranthene 43-134 64-122 MSD 30
Benzo(g,h,i)perylene 45-126 62-127 MSD 30
Benzo(k)fluoranthene 44-132 66-125 MSD 30
Chrysene 53-120 71-112 MSD 30
Dibenz(a,h)anthracene 46-127 65-127 MSD 30
Fluoranthene 50-123 64-118 MSD 30
Fluorene 61-112 66-112 MSD 30
Indeno(1,2,3-cd)pyrene 45-127 61-125 MSD 30
Naphthalene 51-98 54-103 MSD 30
Phenanthrene 59-111 68-109 MSD 30
Pyrene 52-117 66-111 MSD 30

Phthalate Esters
Bis(2-ethylhexyl) phthalate 48-132 71-119 MSD 30
Butylbenzyl phthalate 59-122 71-114 MSD 30
Diethyl phthalate 65-125 71-123 MSD 30
Dimethyl phthalate 69-116 72-114 MSD 30
Di-n-butyl phthalate 59-123 67-126 MSD 30
Di-n-octyl phthalate 58-130 68-127 MSD 30

PCB Congeners
All 209 congeners 50-150 NA MSD NA

Notes:
Note-1:  RPD control limit is not applicable.  Laboratory control limit is ±10 percent in the weight of the fraction.

Note-2:  Percent recovery control limits are not applicable.  Laboratory control limits are established based on the 
manufacturer's established range of acceptable concentrations.

a Total Chlordane will be calculated as the sum of the five components listed above this entry (alpha-Chlordane, gamma-
Chlordane, Oxychlordane, cis -Nonachlor, trans -Nonachlor).
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DRAFTTable 5-1.  Number of Samples to be Collected 

Sediment Samples
Natural Field Field Rinsate Total Number

Parameter Samples Replicates Blank for Phthalates of Samples

PCB Congeners 31 2 0 33
TOC 31 2 0 33
Percent Solids 31 2 0 33
Organochlorine pesticides 31 2 0 33
PAHs and Phthalates 31 2 2 35
Metals 31 2 0 33
Herbicides 31 2 0 33
Grain size 31 2 0 33

Stormwater Samples
Natural Field Field Rinsate Total Number of Total for 

Parameter Samples Replicates Blanks Samples per Event 3 events

Stormwater Composite Samples
TSS 31 2 2 35 105
TOC 31 2 2 35 105
Total Metals 31 2 2 35 105
Filtered Metals 31 2 2 35 105
PAHs 31 2 2 35 105
Phthalates* 11 1 1 13 39
PCB Congeners 31 2 2 35 105
Herbicides 31 2 2 35 105
Organochlorine pesticides 3 1 1 5 15

Stormwater Grab Samples 1

TSS 20 1 1 22 NA
TOC 20 1 1 22 NA
PAHs 20 1 1 22 NA
Phthalates* 8 1 1 10 NA
PCB Congeners 20 1 1 22 NA
Herbicides 20 1 1 22 NA
Organochlorine pesticides 3 1 1 5 NA

Notes:

1  These 10 grab samples will be analyzed for total and dissolved constituents to yield 20 samples for the laboratory.  Each 
of these samples will be field filtered prior to analysis.  Concentrations from the field filtered aliquots will be reported by 
the laboratory as dissolved concentrations.  Does not yet include T-4 sampling sites (locations need to be confirmed).

*Phthalates are only sampled at potential source and a few selected non-potential source sites.  Does not yet include T-4 
phthalate sampling sites (locations need to be confirmed).

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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Outfall 53 : March 23 - 24, 2007 Storm Event

0

2

4

6

8

10

12

14

3/23/07

15:00

3/23/07

17:00

3/23/07

19:00

3/23/07

21:00

3/23/07

23:00

3/24/07

1:00

3/24/07

3:00

3/24/07

5:00

3/24/07

7:00

3/24/07

9:00

3/24/07

11:00

3/24/07

13:00

3/24/07

15:00

Time

V
e
lo

c
it

y
 (

fe
e
t 

p
e
r 

s
e
c
o

n
d

))

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

R
a

in
fa

ll
 I
n

te
n

s
it

y
 (

in
c

h
e

s
 p

e
r 

h
o

u
r)

Velocity

Sample Interval

Rainfall Intensity

Bottle

1

Bottle

2

Bottle

3



Basin D : March 23 - 24, 2007 Storm Event
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Basin L : March 23 - 24, 2007 Storm Event
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Basin M : March 23 - 24, 2007 Storm Event

0

0.2

0.4

0.6

0.8

1

1.2

3/23/07

15:00

3/23/07

17:00

3/23/07

19:00

3/23/07

21:00

3/23/07

23:00

3/24/07

1:00

3/24/07

3:00

3/24/07

5:00

3/24/07

7:00

3/24/07

9:00

3/24/07

11:00

3/24/07

13:00

3/24/07

15:00

Time

L
e
v
e
l 
(f

e
e
t)

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

R
a
in

fa
ll
 I
n

te
n

s
it

y
 (

in
c
h

e
s
 p

e
r 

h
o

u
r)

Level
Sample Interval
Rainfall Intensity

Bottle 1 Bottle 2 Bottle 3



Basin Q : March 23 - 24, 2007 Storm Event
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Basin R : March 23 - 24, 2007 Storm Event
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Basin T : March 23 - 24, 2007 Storm Event
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Basin D : April 7, 2007 Storm Event
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Basin M : April 7, 2007 Storm Event
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Basin Q : April 7, 2007 Storm Event
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Basin R : April 7, 2007 Storm Event
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Basin T: April 7, 2007 Storm Event
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OF 53 : April 7, 2007 Storm Event
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May 1-3, 2007 Storm Event Plots 



Basin D : May 1 - 3, 2007 Storm Event
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Basin L : May 1 - 3, 2007 Storm Event
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Basin M : May 1 - 3, 2007 Storm Event
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Basin R : May 1 - 3, 2007 Storm Event
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Basin T : May 1 - 3, 2007 Storm Event
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Outfall 53 : May 1 - 3, 2007 Storm Event
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May 20-21, 2007 Storm Event Plots 



Basin D : May 20 - 21, 2007 Storm Event
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Basin L : May 20 - 21, 2007 Storm Event
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Basin M : May 20 - 21, 2007 Storm Event
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Basin R : May 20 - 21, 2007 Storm Event
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Basin T : May 20 - 21, 2007 Storm Event
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September 27-28, 2007 Storm Event Plots 



Basin L : September 27 - 28, 2007 Storm Event
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Basin M : September 27 - 28, 2007 Storm Event 
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Basin Q : September 27 - 28, 2007 Storm Event
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November 15-16, 2007 Storm Event Plots 



Basin T : November 15 - 16, 2007 Storm Event
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Basin R : November 15 - 16, 2007 Storm Event

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

11/15/07

16:00

11/15/07

18:00

11/15/07

20:00

11/15/07

22:00

11/16/07

0:00

11/16/07

2:00

11/16/07

4:00

11/16/07

6:00

11/16/07

8:00

11/16/07

10:00

11/16/07

12:00

11/16/07

14:00

Time

L
e
v
e
l 

(f
e
e
t)

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

R
a
in

fa
ll

 I
n

te
n

s
it

y
 (

in
c
h

e
s
 p

e
r 

h
o

u
r)

Level
Sample Interval
Rainfall Intensity

Bottle 1 Bottle 1 Bottle 2 Bottle 3 Bottle 4



Basin D : November 15 - 16, 2007 Storm Event`
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January 14, 2008 Storm Event Plot 



Basin D : January 14, 2008 Storm Event
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January 26, 2008 Storm Event Plot 



Basin D : January 26, 2008 Storm Event
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outfall 53 report.txt
 
SAMPLER ID# 1163673457  17:56 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN 53  "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     3019  gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
    90 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
   VEL > 2.00 fps   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  17:57 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 13:29 FR 23-MAR-07
Nominal Sample Volume =   90 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              13:29  PGM DISABLED
------------- SA 24-MAR-07 -------------
              05:53  PGM ENABLED
  1,18    1   05:59      F          1429
  2,18    1   06:02      F          1097
  3,18    1   06:04      F           971
  4,18    1   06:07      F  NM         *
  5,18    1   06:09      F  NM         *
  6,18    1   06:11      F  NM         *
  7,18    1   06:14      F  NM         *
  8,18    1   06:16      F  NM         *
  9,18    1   06:18      F  NM         *
 10,18    1   06:20      F  NM         *
 11,18    1   06:23      F  NM         *
 12,18    1   06:25      F  NM         *
 13,18    1   06:27      F  NM         *
 14,18    1   06:29      F  NM         *
 15,18    1   06:31      F  NM         *
 16,18    1   06:33      F  NM         *
 17,18    1   06:36      F  NM         *
 18,18    1   06:38      F  NM         *
  1,18    2   06:40      F  NM         *
  2,18    2   06:43      F  NM         *
  3,18    2   06:45      F  NM         *
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  4,18    2   06:47      F  NM         *
  5,18    2   06:50      F  NM         *
  6,18    2   06:52      F  NM         *
  7,18    2   06:55      F  NM         *
  8,18    2   06:58      F  NM         *
  9,18    2   07:00      F  NM         *
 10,18    2   07:03      F  NM         *
 11,18    2   07:05      F  NM         *
 12,18    2   07:08      F  NM         *
 13,18    2   07:11      F  NL         *
 14,18    2   07:14      F  NM         *
 15,18    2   07:17      F  NM         *
 16,18    2   07:19      F  NM         *
 17,18    2   07:22      F  NM         *
 18,18    2   07:26      F  NM         *
  1,10    3   07:29      F  NM         *
  2,10    3   07:32      F  NM         *
  3,10    3   07:36      F  NM         *
  4,10    3   07:40      F  NM         *
  5,10    3   08:44      F  NL         *
  6,10    3   08:51      F  NL         *
  7,10    3   08:59      F  NL         *
  8,10    3   09:05      F  NL         *
  9,10    3   09:16      F  NL         *
 10,10    3   09:26      F  NL         *
              09:53  PGM DISABLED
              10:01  PGM ENABLED
              10:05  PGM DISABLED

 
   SOURCE F  ==> FLOW                
    ERROR NL ==> NO LIQUID DETECTED! 
    ERROR NM ==> NO MORE LIQUID!     
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  17:57 24-MAR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164700889
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 13:29 FR 23-MAR-07
Nominal Sample Volume =   90 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW

SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 24-MAR-07 ------

  1,18    1   05:59  0.275      10.4   1224     000002329
  2,18    1   06:02  0.270      10.7   1228     000005373
  3,18    1   06:04  0.263      10.5   1162     000008475
  4,18    1   06:07  0.285      9.90   1219     000011468
  5,18    1   06:09  0.298      10.1   1335     000014464
  6,18    1   06:11  0.300      9.84   1304     000017543
  7,18    1   06:14  0.305      9.62   1307     000020567
  8,18    1   06:16  0.305      9.86   1339     000023544
  9,18    1   06:18  0.308      9.84   1358     000026559
 10,18    1   06:20  0.315      10.0   1428     000029514
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 11,18    1   06:23  0.310      9.90   1377     000032573
 12,18    1   06:25  0.313      10.0   1415     000035578
 13,18    1   06:27  0.318      9.78   1412     000038594
 14,18    1   06:29  0.297      9.82   1280     000041617
 15,18    1   06:31  0.317      9.95   1426     000044634
 16,18    1   06:33  0.303      9.96   1343     000047793
 17,18    1   06:36  0.302      9.82   1311     000050853
 18,18    1   06:38  0.292      10.6   1356     000053791
  1,18    2   06:40  0.287      9.86   1224     000056948
  2,18    2   06:43  0.297      10.1   1326     000059937
  3,18    2   06:45  0.297      10.9   1427     000062946
  4,18    2   06:47  0.281      10.4   1268     000065952
  5,18    2   06:50  0.263      10.9   1199     000069111
  6,18    2   06:52  0.260      11.0   1186     000072113
  7,18    2   06:55  0.270      10.6   1206     000075213
  8,18    2   06:58  0.255      10.3   1079     000078230
  9,18    2   07:00  0.263      10.2   1123     000081183
 10,18    2   07:03  0.265      10.2   1135     000084183
 11,18    2   07:05  0.275      10.1   1189     000087203
 12,18    2   07:08  0.268      10.2   1155     000090278
 13,18    2   07:11  0.268      9.39   1059     000093380
 14,18    2   07:14  0.248      9.81  988.3     000096407
 15,18    2   07:17  0.240      10.1  974.5     000099444
 16,18    2   07:19  0.243      10.4   1021     000102412
 17,18    2   07:22  0.233      10.9   1002     000105465
 18,18    2   07:26  0.223      11.2  970.9     000108525
  1,10    3   07:29  0.219      11.0  925.6     000111618
  2,10    3   07:32  0.207      11.3  871.1     000114743
  3,10    3   07:36  0.192      11.3  780.6     000117760
  4,10    3   07:40  0.168      11.8  673.6     000120858
  5,10    3   08:44  0.193      10.3  720.6     000123996
  6,10    3   08:51  0.192      7.92  545.6     000127971
  7,10    3   08:59  0.188      10.0  672.3     000131015
  8,10    3   09:05  0.190      7.24  492.5     000134040
  9,10    3   09:16  0.190      6.68  454.4     000137203
 10,10    3   09:26  0.188      4.38  294.1     000140295
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  17:58 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 13:29 FR 23-MAR-07
Nominal Sample Volume =   90 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  17:58 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 13:29 FR 23-MAR-07
Nominal Sample Volume =   90 ml
SAMPLE  BOTTLE TIME 
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------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  17:58 24-MAR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 13:29 FR 23-MAR-07
Nominal Sample Volume =   90 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163686245  17:25 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN T   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     2348  gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.120 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  17:26 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 12:46 FR 23-MAR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              12:46  PGM DISABLED
------------- SA 24-MAR-07 -------------
              06:01  PGM ENABLED
  1,18    1   06:04      F           783
  2,18    1   06:06      F           779
  3,18    1   06:07      F           780
  4,18    1   06:08      F           785
  5,18    1   06:10      F           783
  6,18    1   06:11      F           786
  7,18    1   06:12      F           785
  8,18    1   06:13      F           785
  9,18    1   06:14      F           787
 10,18    1   06:15      F           794
 11,18    1   06:16      F           788
 12,18    1   06:17      F           791
 13,18    1   06:18      F           794
 14,18    1   06:19      F           793
 15,18    1   06:20      F           791
 16,18    1   06:21      F           794
 17,18    1   06:22      F           794
 18,18    1   06:23      F           794
  1,18    2   06:24      F           794
  2,18    2   06:25      F           795
  3,18    2   06:26      F           794
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  4,18    2   06:27      F           800
  5,18    2   06:28      F           799
  6,18    2   06:29      F           799
  7,18    2   06:30      F           800
  8,18    2   06:31      F           800
  9,18    2   06:32      F           802
 10,18    2   06:33      F           801
 11,18    2   06:34      F           801
 12,18    2   06:35      F           811
 13,18    2   06:36      F           805
 14,18    2   06:37      F           805
 15,18    2   06:38      F           810
 16,18    2   06:39      F           806
 17,18    2   06:40      F           807
 18,18    2   06:41      F           811
  1,18    3   06:42      F           805
  2,18    3   06:43      F           806
  3,18    3   06:44      F           807
  4,18    3   06:46      F           806
  5,18    3   06:47      F           810
  6,18    3   06:48      F           809
  7,18    3   06:49      F           810
  8,18    3   06:50      F           811
  9,18    3   06:51      F           811
 10,18    3   06:52      F           810
 11,18    3   06:53      F           858
 12,18    3   06:54      F           806
 13,18    3   06:56      F           810
 14,18    3   06:57      F           809
 15,18    3   06:58      F           809
 16,18    3   06:59      F           809
 17,18    3   07:00      F           811
 18,18    3   07:01      F           811
  1,18    4   07:02      F           810
  2,18    4   07:03      F           809
  3,18    4   07:04      F           812
  4,18    4   07:05      F           807
  5,18    4   07:05      F           810
  6,18    4   07:06      F           807
  7,18    4   07:07      F           809
  8,18    4   07:08      F           809
  9,18    4   07:09      F           811
 10,18    4   07:10      F           811
 11,18    4   07:10      F           812
 12,18    4   07:11      F           848
 13,18    4   07:12      F           813
 14,18    4   07:13      F           814
 15,18    4   07:14      F           815
 16,18    4   07:15      F           810
 17,18    4   07:17      F           812
 18,18    4   07:18      F           816
              07:18  PGM DONE 24-MAR

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  17:26 24-MAR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705585
  Hardware:     A0  Software: 1.04
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*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 12:46 FR 23-MAR-07
Nominal Sample Volume =  210 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 24-MAR-07 ------
  1,18    1   06:04  0.275      8.00   1159     000005186

  2,18    1   06:06  0.331      8.06   1537     000007228
  3,18    1   06:07  0.367      8.15   1810     000009559
  4,18    1   06:08  0.367      8.15   1810     000011914
  5,18    1   06:10  0.379      8.40   1954     000014186
  6,18    1   06:11  0.379      8.40   1954     000016531
  7,18    1   06:12  0.381      8.09   1894     000018906
  8,18    1   06:13  0.391      8.52   2070     000021236
  9,18    1   06:14  0.391      8.52   2070     000023583
 10,18    1   06:15  0.422      8.09   2200     000025860
 11,18    1   06:16  0.422      8.09   2200     000028172
 12,18    1   06:17  0.434      8.44   2389     000030483
 13,18    1   06:18  0.434      8.44   2389     000032833
 14,18    1   06:19  0.432      8.37   2356     000035204
 15,18    1   06:20  0.432      8.37   2356     000037560
 16,18    1   06:21  0.439      8.54   2458     000039852
 17,18    1   06:22  0.439      8.54   2458     000042188
 18,18    1   06:23  0.446      8.40   2470     000044530
  1,18    2   06:24  0.446      8.40   2470     000046878
  2,18    2   06:25  0.437      8.36   2393     000049280
  3,18    2   06:26  0.437      8.36   2393     000051633
  4,18    2   06:27  0.441      9.11   2636     000054016
  5,18    2   06:28  0.441      9.11   2636     000056346
  6,18    2   06:29  0.441      8.96   2593     000058672
  7,18    2   06:30  0.441      8.96   2593     000061049
  8,18    2   06:31  0.441      8.96   2593     000063384
  9,18    2   06:32  0.439      8.79   2530     000065752
 10,18    2   06:33  0.439      8.79   2530     000068071
 11,18    2   06:34  0.426      8.23   2266     000070525
 12,18    2   06:35  0.426      8.23   2266     000072867
 13,18    2   06:36  0.412      8.64   2271     000075213
 14,18    2   06:37  0.412      8.64   2271     000077560
 15,18    2   06:38  0.404      8.57   2188     000079903
 16,18    2   06:39  0.404      8.44   2155     000082272
 17,18    2   06:40  0.404      8.44   2155     000084606
 18,18    2   06:41  0.394      8.48   2086     000086961
  1,18    3   06:42  0.394      8.48   2086     000089292
  2,18    3   06:43  0.387      8.56   2055     000091677
  3,18    3   06:44  0.387      8.56   2055     000094006
  4,18    3   06:46  0.391      8.42   2046     000096329
  5,18    3   06:47  0.391      8.42   2046     000098718
  6,18    3   06:48  0.389      8.53   2060     000101053
  7,18    3   06:49  0.394      8.81   2167     000103408
  8,18    3   06:50  0.394      8.81   2167     000105722
  9,18    3   06:51  0.399      8.66   2169     000108108
 10,18    3   06:52  0.399      8.66   2169     000110424
 11,18    3   06:53  0.397      8.66   2156     000112805
 12,18    3   06:54  0.397      8.66   2156     000115107
 13,18    3   06:56  0.401      8.60   2169     000117488
 14,18    3   06:57  0.401      8.60   2169     000119802
 15,18    3   06:58  0.403      8.57   2175     000122193
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 16,18    3   06:59  0.403      8.57   2175     000124512
 17,18    3   07:00  0.411      8.75   2286     000126904
 18,18    3   07:01  0.411      8.75   2286     000129229
  1,18    4   07:02  0.424      8.88   2428     000131577
  2,18    4   07:03  0.424      8.88   2428     000133926
  3,18    4   07:04  0.459      8.70   2671     000136266
  4,18    4   07:05  0.459      8.70   2671     000138625
  5,18    4   07:05  0.469      8.49   2688     000140949
  6,18    4   07:06  0.469      8.49   2688     000143280
  7,18    4   07:07  0.486      9.05   3014     000145451
  8,18    4   07:08  0.486      9.05   3014     000147813
  9,18    4   07:09  0.486      9.05   3014     000150125
 10,18    4   07:10  0.461      8.61   2657     000152606
 11,18    4   07:10  0.461      8.61   2657     000154953
 12,18    4   07:11  0.436      8.82   2510     000157363
 13,18    4   07:12  0.436      8.82   2510     000159707
 14,18    4   07:13  0.406      8.80   2260     000162155
 15,18    4   07:14  0.406      8.80   2260     000164528
 16,18    4   07:15  0.387      8.69   2086     000166947
 17,18    4   07:17  0.387      8.69   2086     000169312
 18,18    4   07:18  0.374      8.60   1960     000171702
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  17:27 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 12:46 FR 23-MAR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  17:27 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 12:46 FR 23-MAR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  17:27 24-MAR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 12:46 FR 23-MAR-07
Nominal Sample Volume =  210 ml
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                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162970974  15:36 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN R   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 20 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   300 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.400 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  15:37 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 12:31 FR 23-MAR-07
Nominal Sample Volume =  300 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              12:31  PGM DISABLED
              12:31  MANUAL PAUSE
              12:32  MANUAL RESUME
              16:41  PGM ENABLED
  1,12    1   16:56      T           501
  2,12    1   17:11      T           489
  3,12    1   17:26      T           488
  4,12    1   17:41      T           489
  5,12    1   17:56      T           487
  6,12    1   18:11      T           491
  7,12    1   18:26      T           489
              18:27  PGM DISABLED
              21:13  PGM ENABLED
  8,12    1   21:28      T           482
  9,12    1   21:43      T           483
 10,12    1   21:58      T           485
 11,12    1   22:13      T           485
 12,12    1   22:28      T           485
  1,12    2   22:43      T           486
  2,12    2   22:58      T           485
  3,12    2   23:13      T           485
  4,12    2   23:28      T           486
  5,12    2   23:43      T           486
  6,12    2   23:58      T           486
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------------- SA 24-MAR-07 -------------
  7,12    2   00:13      T           491
              00:17  PGM DISABLED
              06:01  PGM ENABLED
  8,12    2   06:16      T           477
  9,12    2   06:31      T           477
 10,12    2   06:46      T           481
 11,12    2   07:01      T           482
 12,12    2   07:16      T           480
  1,12    3   07:31      T           483
  2,12    3   07:46      T           483
  3,12    3   08:01      T           483
  4,12    3   08:16      T           483
  5,12    3   08:31      T           485
  6,12    3   08:46      T           483
  7,12    3   09:01      T           485
  8,12    3   09:16      T           485
  9,12    3   09:31      T           485
 10,12    3   09:46      T           486
 11,12    3   10:01      T           486
 12,12    3   10:16      T           485
  1,12    4   10:31      T           486
  2,12    4   10:46      T           491
  3,12    4   11:01      T           489
  4,12    4   11:16      T           488
  5,12    4   11:31      T           486
  6,12    4   11:46      T           486
  7,12    4   12:01      T           491
  8,12    4   12:16      T           489
  9,12    4   12:31      T           488
 10,12    4   12:46      T           491
 11,12    4   13:01      T           491
 12,12    4   13:16      T           491
              13:17  PGM DONE 24-MAR

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  15:37 24-MAR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705808
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 12:31 FR 23-MAR-07
Nominal Sample Volume =  300 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
  1,12    1   16:56 *0.474      0.00  0.000     000000000
  2,12    1   17:11 *0.490      0.05  11.23     000000019
  3,12    1   17:26 *0.485      0.05  11.08     000000019
  4,12    1   17:41 *0.468      0.05  10.55     000000019
  5,12    1   17:56 *0.448      0.05  9.938     000000019
  6,12    1   18:11 *0.423      0.05  9.176     000000019
  7,12    1   18:26 *0.403      0.05  8.574     000000019
  8,12    1   21:28 *0.493      0.05  11.34     000000019
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  9,12    1   21:43 *0.541      0.05  12.88     000000019
 10,12    1   21:58 *0.552      0.05  13.25     000000019
 11,12    1   22:13 *0.551      0.05  13.20     000000019
 12,12    1   22:28 *0.544      0.05  12.99     000000019
  1,12    2   22:43 *0.529      0.05  12.50     000000019
  2,12    2   22:58 *0.514      0.05  12.03     000000019
  3,12    2   23:13 *0.496      0.05  11.44     000000019
  4,12    2   23:28 *0.476      0.05  10.81     000000019
  5,12    2   23:43 *0.451      0.05  10.03     000000019
  6,12    2   23:58 *0.431      0.05  9.425     000000019
-------------------- SA 24-MAR-07 ------
  7,12    2   00:13 *0.406      0.05  8.673     000000019

  8,12    2   06:16 *1.045      0.05  29.49     000000019
  9,12    2   06:31 *1.166      0.15  99.24     000000914
 10,12    2   06:46  1.155      0.16  104.7     000001872
 11,12    2   07:01  1.165      0.12  79.28     000003300
 12,12    2   07:16  1.158      0.13  85.38     000004548
  1,12    3   07:31  1.123      0.16  101.8     000005773
  2,12    3   07:46  1.088      0.16  98.56     000007032
  3,12    3   08:01  1.098      0.14  87.09     000008166
  4,12    3   08:16 *1.058      0.10  59.79     000008652
  5,12    3   08:31 *1.010      0.10  56.78     000008652
  6,12    3   08:46 *0.965      0.10  53.91     000008652
  7,12    3   09:01 *0.950      0.10  52.96     000008652
  8,12    3   09:16 *0.907      0.10  50.13     000008652
  9,12    3   09:31 *0.852      0.10  46.49     000008652
 10,12    3   09:46 *0.802      0.10  43.16     000008652
 11,12    3   10:01 *0.757      0.10  40.13     000008652
 12,12    3   10:16 *0.707      0.10  36.78     000008652
  1,12    4   10:31 *0.669      0.10  34.20     000008652
  2,12    4   10:46 *0.628      0.10  31.45     000008652
  3,12    4   11:01 *0.601      0.10  29.67     000008652
  4,12    4   11:16 *0.574      0.10  27.92     000008652
  5,12    4   11:31 *0.556      0.10  26.74     000008652
  6,12    4   11:46 *0.538      0.10  25.55     000008652
  7,12    4   12:01 *0.523      0.10  24.58     000008652
  8,12    4   12:16 *0.504      0.10  23.41     000008652
  9,12    4   12:31 *0.486      0.10  22.26     000008652
 10,12    4   12:46 *0.465      0.10  20.91     000008652
 11,12    4   13:01 *0.443      0.10  19.57     000008652
 12,12    4   13:16 *0.420      0.10  18.15     000008652
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  15:38 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 12:31 FR 23-MAR-07
Nominal Sample Volume =  300 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  15:38 24-MAR-07
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  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 12:31 FR 23-MAR-07
Nominal Sample Volume =  300 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  15:38 24-MAR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 12:31 FR 23-MAR-07
Nominal Sample Volume =  300 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162967919  15:52 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN Q   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 10 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     140.2 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.190 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  15:53 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 12:38 FR 23-MAR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              12:38  PGM DISABLED
------------- SA 24-MAR-07 -------------
              06:03  PGM ENABLED
  1,18    1   06:09      F           250
  2,18    1   06:11      F           249
  3,18    1   06:12      F           250
  4,18    1   06:12      F           250
  5,18    1   06:13      F           252
  6,18    1   06:14      F           250
  7,18    1   06:14      F           250
  8,18    1   06:15      F           252
  9,18    1   06:16      F           252
 10,18    1   06:16      F           250
 11,18    1   06:17      F           253
 12,18    1   06:17      F           250
 13,18    1   06:18      F           254
 14,18    1   06:18      F           252
 15,18    1   06:19      F           252
 16,18    1   06:19      F           252
 17,18    1   06:20      F           252
 18,18    1   06:20      F           254
  1,18    2   06:21      F           252
  2,18    2   06:21      F           254
  3,18    2   06:22      F           252
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  4,18    2   06:22      F           252
  5,18    2   06:22      F           254
  6,18    2   06:23      F           254
  7,18    2   06:23      F           254
  8,18    2   06:24      F           249
  9,18    2   06:24      F           250
 10,18    2   06:25      F           254
 11,18    2   06:25      F           254
 12,18    2   06:26      F           254
 13,18    2   06:26      F           254
 14,18    2   06:26      F           254
 15,18    2   06:27      F           254
 16,18    2   06:27      F           254
 17,18    2   06:28      F           254
 18,18    2   06:28      F           254
  1,18    3   06:29      F           254
  2,18    3   06:29      F           254
  3,18    3   06:30      F           254
  4,18    3   06:30      F           254
  5,18    3   06:31      F           256
  6,18    3   06:31      F           254
  7,18    3   06:31      F           254
  8,18    3   06:32      F           256
  9,18    3   06:32      F           254
 10,18    3   06:33      F           256
 11,18    3   06:33      F           256
 12,18    3   06:34      F           256
 13,18    3   06:34      F           256
 14,18    3   06:35      F           256
 15,18    3   06:35      F           254
 16,18    3   06:36      F           256
 17,18    3   06:36      F           254
 18,18    3   06:36      F           256
  1,18    4   06:37      F           256
  2,18    4   06:37      F           256
  3,18    4   06:38      F           256
  4,18    4   06:38      F           257
  5,18    4   06:39      F           258
  6,18    4   06:39      F           254
  7,18    4   06:40      F           254
  8,18    4   06:40      F           255
  9,18    4   06:41      F           256
 10,18    4   06:41      F           256
 11,18    4   06:42      F           256
 12,18    4   06:42      F           256
 13,18    4   06:43      F           257
 14,18    4   06:43      F           253
 15,18    4   06:44      F           258
 16,18    4   06:44      F           254
 17,18    4   06:45      F           254
 18,18    4   06:45      F           254
              06:46  PGM DONE 24-MAR

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  15:53 24-MAR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164700334
  Hardware:     A0  Software: 1.04
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*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 12:38 FR 23-MAR-07
Nominal Sample Volume =  210 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 24-MAR-07 ------
  1,18    1   06:09  0.468      0.58  93.76    00000140.8

  2,18    1   06:11  0.468      0.58  93.76    00000281.4
  3,18    1   06:12  0.548      0.85  167.9    00000422.3
  4,18    1   06:12  0.548      0.85  167.9    00000562.3
  5,18    1   06:13  0.590      0.98  211.8    00000703.4
  6,18    1   06:14  0.590      0.98  211.8    00000844.7
  7,18    1   06:14  0.590      0.98  211.8    00000982.4
  8,18    1   06:15  0.635      1.10  259.4    00001121.8
  9,18    1   06:16  0.635      1.10  259.4    00001264.5
 10,18    1   06:16  0.635      1.10  259.4    00001402.9
 11,18    1   06:17  0.635      1.10  259.4    00001545.6
 12,18    1   06:17  0.673      1.13  285.0    00001678.3
 13,18    1   06:18  0.673      1.13  285.0    00001820.8
 14,18    1   06:18  0.673      1.13  285.0    00001958.7
 15,18    1   06:19  0.673      1.13  285.0    00002101.2
 16,18    1   06:19  0.691      1.09  283.3    00002238.6
 17,18    1   06:20  0.691      1.09  283.3    00002380.3
 18,18    1   06:20  0.691      1.09  283.3    00002522.0
  1,18    2   06:21  0.691      1.09  283.3    00002663.6
  2,18    2   06:21  0.708      1.18  314.8    00002817.9
  3,18    2   06:22  0.708      1.18  314.8    00002943.9
  4,18    2   06:22  0.708      1.18  314.8    00003075.1
  5,18    2   06:22  0.708      1.18  314.8    00003211.6
  6,18    2   06:23  0.708      1.18  314.8    00003353.3
  7,18    2   06:23  0.717      1.13  305.4    00003496.1
  8,18    2   06:24  0.717      1.13  305.4    00003633.5
  9,18    2   06:24  0.717      1.13  305.4    00003776.1
 10,18    2   06:25  0.717      1.13  305.4    00003913.5
 11,18    2   06:25  0.718      1.18  319.7    00004054.5
 12,18    2   06:26  0.718      1.18  319.7    00004193.0
 13,18    2   06:26  0.718      1.18  319.7    00004331.6
 14,18    2   06:26  0.718      1.18  319.7    00004475.4
 15,18    2   06:27  0.720      1.20  325.9    00004614.0
 16,18    2   06:27  0.720      1.20  325.9    00004755.2
 17,18    2   06:28  0.720      1.20  325.9    00004896.5
 18,18    2   06:28  0.720      1.20  325.9    00005032.3
  1,18    3   06:29  0.720      1.20  325.9    00005173.5
  2,18    3   06:29  0.710      1.12  299.5    00005340.8
  3,18    3   06:30  0.710      1.12  299.5    00005460.6
  4,18    3   06:30  0.710      1.12  299.5    00005600.5
  5,18    3   06:31  0.710      1.12  299.5    00005740.3
  6,18    3   06:31  0.706      1.13  300.7    00005880.2
  7,18    3   06:31  0.706      1.13  300.7    00006020.6
  8,18    3   06:32  0.706      1.13  300.7    00006161.0
  9,18    3   06:32  0.706      1.13  300.7    00006301.3
 10,18    3   06:33  0.706      1.13  300.7    00006441.7
 11,18    3   06:33  0.697      1.16  304.0    00006583.2
 12,18    3   06:34  0.697      1.16  304.0    00006725.1
 13,18    3   06:34  0.697      1.16  304.0    00006861.9
 14,18    3   06:35  0.697      1.16  304.0    00007003.8
 15,18    3   06:35  0.681      1.27  324.8    00007139.3
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 16,18    3   06:36  0.681      1.27  324.8    00007280.1
 17,18    3   06:36  0.681      1.27  324.8    00007420.9
 18,18    3   06:36  0.681      1.27  324.8    00007561.7
  1,18    4   06:37  0.681      1.27  324.8    00007702.5
  2,18    4   06:37  0.668      1.09  272.6    00007846.8
  3,18    4   06:38  0.668      1.09  272.6    00007983.2
  4,18    4   06:38  0.668      1.09  272.6    00008124.1
  5,18    4   06:39  0.668      1.09  272.6    00008265.0
  6,18    4   06:39  0.663      1.19  295.2    00008401.0
  7,18    4   06:40  0.663      1.19  295.2    00008543.6
  8,18    4   06:40  0.663      1.19  295.2    00008681.4
  9,18    4   06:41  0.663      1.19  295.2    00008824.1
 10,18    4   06:41  0.655      1.12  273.7    00008963.6
 11,18    4   06:42  0.655      1.12  273.7    00009105.1
 12,18    4   06:42  0.655      1.12  273.7    00009246.6
 13,18    4   06:43  0.655      1.12  273.7    00009388.1
 14,18    4   06:43  0.656      1.06  259.8    00009527.6
 15,18    4   06:44  0.656      1.06  259.8    00009666.3
 16,18    4   06:44  0.656      1.06  259.8    00009809.2
 17,18    4   06:45  0.663      1.15  285.2    00009948.6
 18,18    4   06:45  0.663      1.15  285.2    00010086.5
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  15:54 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 12:38 FR 23-MAR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  15:54 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 12:38 FR 23-MAR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  15:54 24-MAR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 12:38 FR 23-MAR-07
Nominal Sample Volume =  210 ml
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                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163337593  16:09 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN M   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 15 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.190 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:09 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 12:54 FR 23-MAR-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              12:54  PGM DISABLED
------------- SA 24-MAR-07 -------------
              06:19  PGM ENABLED
  1,12    1   06:34      T           438
  2,12    1   06:49      T           438
  3,12    1   07:04      T           432
  4,12    1   07:19      T           432
  5,12    1   07:34      T           438
  6,12    1   07:49      T           438
  7,12    1   08:04      T           438
  8,12    1   08:19      T           438
  9,12    1   08:34      T           438
 10,12    1   08:49      T           437
 11,12    1   09:04      T           440
 12,12    1   09:19      T           442
  1,12    2   09:34      T           438
  2,12    2   09:49      T           444
  3,12    2   10:04      T           440
  4,12    2   10:19      T           444
  5,12    2   10:34      T           440
  6,12    2   10:49      T           444
  7,12    2   11:04      T           440
  8,12    2   11:19      T           438
  9,12    2   11:34      T           438
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 10,12    2   11:49      T           438
 11,12    2   12:04      T           438
 12,12    2   12:19      T           444
  1,12    3   12:34      T           439
  2,12    3   12:49      T           440
  3,12    3   13:04      T           438
  4,12    3   13:19      T           444
  5,12    3   13:34      T           446
  6,12    3   13:49      T           446
  7,12    3   14:04      T           446
  8,12    3   14:19      T           446
  9,12    3   14:34      T           446
 10,12    3   14:49      T           446
 11,12    3   15:04      T           446
 12,12    3   15:19      T           446
  1,3     4   15:34      T           446
  2,3     4   15:49      T           446
  3,3     4   16:04      T           446

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:10 24-MAR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1165054302
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 12:54 FR 23-MAR-07
Nominal Sample Volume =  310 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW

SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 24-MAR-07 ------

  1,12    1   06:34 *0.277    - 0.08 -8.067    -000000007
  2,12    1   06:49 *0.384    - 0.08 -12.83    -000000007
  3,12    1   07:04  0.946      0.15  78.99     000000431
  4,12    1   07:19  0.962      0.17  91.37     000001496
  5,12    1   07:34  0.950      0.14  74.17     000002657
  6,12    1   07:49  0.930      0.11  56.84     000003484
  7,12    1   08:04  0.912      0.10  50.47     000004189
  8,12    1   08:19 *0.899      0.09  44.63     000004714
  9,12    1   08:34 *0.880      0.09  43.53     000004799
 10,12    1   08:49 *0.830      0.09  40.52     000004799
 11,12    1   09:04 *0.760      0.09  36.28     000004799
 12,12    1   09:19 *0.675      0.09  31.14     000004799
  1,12    2   09:34 *0.606      0.09  27.03     000004799
  2,12    2   09:49 *0.523      0.09  22.12     000004799
  3,12    2   10:04 *0.468      0.09  18.98     000004799
  4,12    2   10:19 *0.443      0.09  17.59     000004799
  5,12    2   10:34 *0.434      0.09  17.12     000004799
  6,12    2   10:49 *0.431      0.09  16.94     000004799
  7,12    2   11:04 *0.431      0.09  16.94     000004799
  8,12    2   11:19 *0.427      0.09  16.76     000004799
  9,12    2   11:34 *0.423      0.09  16.50     000004799
 10,12    2   11:49 *0.419      0.09  16.30     000004799
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 11,12    2   12:04 *0.414      0.09  16.03     000004799
 12,12    2   12:19 *0.406      0.09  15.59     000004799
  1,12    3   12:34 *0.397      0.09  15.13     000004799
  2,12    3   12:49 *0.382      0.09  14.33     000004799
  3,12    3   13:04 *0.367      0.09  13.55     000004799
  4,12    3   13:19 *0.331      0.09  11.67     000004799
  5,12    3   13:34 *0.301      0.09  10.18     000004799
  6,12    3   13:49 *0.262      0.09  8.372     000004799
  7,12    3   14:04 *0.254      0.09  7.982     000004799
  8,12    3   14:19 *0.249      0.09  7.759     000004799
  9,12    3   14:34 *0.245      0.09  7.612     000004799
 10,12    3   14:49 *0.242      0.09  7.466     000004799
 11,12    3   15:04 *0.237      0.09  7.233     000004799
 12,12    3   15:19 *0.230      0.09  6.944     000004799
  1,3     4   15:34 *0.227      0.09  6.801     000004799
  2,3     4   15:49 *0.222      0.09  6.589     000004799
  3,3     4   16:04 *0.220      0.09  6.504     000004799
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:10 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 12:54 FR 23-MAR-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:10 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 12:54 FR 23-MAR-07
Nominal Sample Volume =  310 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:10 24-MAR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 12:54 FR 23-MAR-07
Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162968309  16:22 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN L   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     376.0 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.290 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  16:22 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 13:04 FR 23-MAR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              13:04  PGM DISABLED
------------- SA 24-MAR-07 -------------
              06:01  PGM ENABLED
  1,18    1   06:10      F           738
  2,18    1   06:14      F           737
  3,18    1   06:17      F           737
  4,18    1   06:19      F           729
  5,18    1   06:22      F           739
  6,18    1   06:23      F           733
  7,18    1   06:25      F           736
  8,18    1   06:27      F           733
  9,18    1   06:28      F           743
 10,18    1   06:29      F           742
 11,18    1   06:31      F           739
 12,18    1   06:32      F           740
 13,18    1   06:33      F           746
 14,18    1   06:34      F           744
 15,18    1   06:36      F           745
 16,18    1   06:37      F           752
 17,18    1   06:38      F           753
 18,18    1   06:39      F           746
  1,18    2   06:41      F           759
  2,18    2   06:42      F           771
  3,18    2   06:43      F           749
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  4,18    2   06:45      F           749
  5,18    2   06:46      F           753
  6,18    2   06:47      F           747
  7,18    2   06:49      F           753
  8,18    2   06:50      F           752
  9,18    2   06:52      F           771
 10,18    2   06:53      F           751
 11,18    2   06:54      F           757
 12,18    2   06:56      F           757
 13,18    2   06:57      F           750
 14,18    2   06:58      F           750
 15,18    2   06:59      F           753
 16,18    2   07:01      F           751
 17,18    2   07:02      F           751
 18,18    2   07:03      F           755
  1,18    3   07:04      F           747
  2,18    3   07:05      F           752
  3,18    3   07:06      F           755
  4,18    3   07:07      F           750
  5,18    3   07:08      F           756
  6,18    3   07:09      F           756
  7,18    3   07:10      F           761
  8,18    3   07:11      F           760
  9,18    3   07:12      F           755
 10,18    3   07:13      F           763
 11,18    3   07:14      F           762
 12,18    3   07:15      F           761
 13,18    3   07:16      F           769
 14,18    3   07:18      F           757
 15,18    3   07:19      F           775
 16,18    3   07:20      F           771
 17,18    3   07:22      F           765
 18,18    3   07:23      F           773
  1,18    4   07:25      F           768
  2,18    4   07:26      F           765
  3,18    4   07:28      F           757
  4,18    4   07:30      F           764
  5,18    4   07:31      F           762
  6,18    4   07:33      F           767
  7,18    4   07:36      F           774
  8,18    4   07:38      F           761
  9,18    4   07:41      F           767
 10,18    4   07:43      F           758
 11,18    4   07:46      F           763
 12,18    4   07:49      F           763
 13,18    4   07:52      F           765
 14,18    4   07:55      F           758
 15,18    4   07:58      F           763
 16,18    4   08:01      F           758
 17,18    4   08:04      F           764
 18,18    4   08:08      F           761
              08:09  PGM DONE 24-MAR

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  16:23 24-MAR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164699456
  Hardware:     A0  Software: 1.04
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*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 13:04 FR 23-MAR-07
Nominal Sample Volume =  210 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 24-MAR-07 ------
  1,18    1   06:10  0.418      0.35  69.16     000000377

  2,18    1   06:14  0.479      0.48  115.0     000000731
  3,18    1   06:17  0.494      0.54  135.1     000001109
  4,18    1   06:19  0.519      0.61  163.5     000001483
  5,18    1   06:22  0.537      0.70  196.9     000001862
  6,18    1   06:23  0.554      0.77  225.7     000002237
  7,18    1   06:25  0.574      0.84  258.6     000002613
  8,18    1   06:27  0.574      0.84  258.6     000002988
  9,18    1   06:28  0.580      0.87  272.1     000003359
 10,18    1   06:29  0.584      0.88  277.3     000003738
 11,18    1   06:31  0.584      0.88  277.3     000004112
 12,18    1   06:32  0.589      0.94  299.7     000004481
 13,18    1   06:33  0.587      0.96  304.9     000004857
 14,18    1   06:34  0.587      0.96  304.9     000005233
 15,18    1   06:36  0.582      0.96  301.4     000005612
 16,18    1   06:37  0.582      0.96  301.4     000005989
 17,18    1   06:38  0.580      0.91  284.6     000006364
 18,18    1   06:39  0.579      0.94  292.8     000006739
  1,18    2   06:41  0.579      0.94  292.8     000007114
  2,18    2   06:42  0.571      0.96  293.2     000007491
  3,18    2   06:43  0.571      0.88  268.8     000007870
  4,18    2   06:45  0.571      0.88  268.8     000008246
  5,18    2   06:46  0.577      0.89  276.2     000008618
  6,18    2   06:47  0.577      0.93  288.6     000008994
  7,18    2   06:49  0.577      0.93  288.6     000009374
  8,18    2   06:50  0.584      0.87  274.2     000009751
  9,18    2   06:52  0.580      0.84  262.7     000010123
 10,18    2   06:53  0.584      0.92  289.9     000010502
 11,18    2   06:54  0.584      0.92  289.9     000010879
 12,18    2   06:56  0.585      0.93  294.2     000011249
 13,18    2   06:57  0.585      0.93  294.2     000011627
 14,18    2   06:58  0.587      0.94  298.5     000012005
 15,18    2   06:59  0.592      0.94  302.2     000012379
 16,18    2   07:01  0.592      0.94  302.2     000012757
 17,18    2   07:02  0.604      0.98  323.4     000013122
 18,18    2   07:03  0.622      1.09  374.8     000013500
  1,18    3   07:04  0.622      1.09  374.8     000013875
  2,18    3   07:05  0.622      1.09  374.8     000014249
  3,18    3   07:06  0.632      1.12  393.4     000014629
  4,18    3   07:07  0.632      1.12  393.4     000015003
  5,18    3   07:08  0.632      1.05  368.8     000015380
  6,18    3   07:09  0.632      1.05  368.8     000015755
  7,18    3   07:10  0.624      1.04  358.8     000016132
  8,18    3   07:11  0.617      1.08  367.1     000016509
  9,18    3   07:12  0.617      1.08  367.1     000016883
 10,18    3   07:13  0.610      1.02  341.6     000017260
 11,18    3   07:14  0.610      1.02  341.6     000017636
 12,18    3   07:15  0.597      1.02  331.7     000018014
 13,18    3   07:16  0.597      1.02  331.7     000018390
 14,18    3   07:18  0.587      0.92  292.2     000018787
 15,18    3   07:19  0.577      0.90  279.3     000019162

Page 5



basin l report.txt
 16,18    3   07:20  0.577      0.90  279.3     000019539
 17,18    3   07:22  0.569      0.86  261.7     000019925
 18,18    3   07:23  0.554      0.86  252.1     000020302
  1,18    4   07:25  0.554      0.86  252.1     000020677
  2,18    4   07:26  0.547      0.81  233.6     000021059
  3,18    4   07:28  0.537      0.80  225.0     000021434
  4,18    4   07:30  0.531      0.76  210.0     000021810
  5,18    4   07:31  0.519      0.70  187.6     000022187
  6,18    4   07:33  0.507      0.72  186.9     000022562
  7,18    4   07:36  0.499      0.63  159.8     000022934
  8,18    4   07:38  0.489      0.58  143.1     000023314
  9,18    4   07:41  0.466      0.61  140.6     000023689
 10,18    4   07:43  0.474      0.55  129.9     000024067
 11,18    4   07:46  0.472      0.55  129.3     000024443
 12,18    4   07:49  0.466      0.55  126.7     000024814
 13,18    4   07:52  0.464      0.54  123.8     000025191
 14,18    4   07:55  0.463      0.53  120.9     000025567
 15,18    4   07:58  0.463      0.55  125.5     000025941
 16,18    4   08:01  0.461      0.53  120.3     000026318
 17,18    4   08:04  0.458      0.50  112.4     000026694
 18,18    4   08:08  0.444      0.45  97.03     000027071
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  16:24 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 13:04 FR 23-MAR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  16:24 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 13:04 FR 23-MAR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  16:24 24-MAR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 13:04 FR 23-MAR-07
Nominal Sample Volume =  210 ml
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                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1161168740  17:43 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN D   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 2 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     469.1 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   160 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.090 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  17:44 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:17 FR 23-MAR-07
Nominal Sample Volume =  160 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              13:17  PGM DISABLED
------------- SA 24-MAR-07 -------------
              06:01  PGM ENABLED
  1,18    1   06:04      F          1075
  2,18    1   06:08      F          1059
  3,18    1   06:09      F          1054
  4,18    1   06:11      F          1070
  5,18    1   06:12      F          1085
  6,18    1   06:16      F          1070
  7,18    1   06:21      F          1072
  8,18    1   06:22      F          1060
  9,18    1   06:23      F          1066
 10,18    1   06:24      F          1064
 11,18    1   06:25      F          1078
 12,18    1   06:26      F          1097
 13,18    1   06:27      F          1059
 14,18    1   06:28      F          1070
 15,18    1   06:29      F          1070
 16,18    1   06:30      F          1059
 17,18    1   06:30      F          1076
 18,18    1   06:31      F          1055
  1,18    2   06:32      F          1066
  2,18    2   06:33      F          1072
  3,18    2   06:34      F          1073
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  4,18    2   06:36      F          1051
  5,18    2   06:37      F          1059
  6,18    2   06:42      F          1066
  7,18    2   06:45      F          1060
  8,18    2   06:46      F          1126
  9,18    2   06:54      F          1051
 10,18    2   06:55      F          1058
 11,18    2   06:58      F          1068
 12,18    2   07:01      F          1078
 13,18    2   07:02      F          1063
 14,18    2   07:03      F          1063
 15,18    2   07:06      F          1087
 16,18    2   07:06      F          1068
 17,18    2   07:07      F          1070
 18,18    2   07:08      F          1076
  1,18    3   07:08      F          1084
  2,18    3   07:13      F          1074
  3,18    3   07:14      F          1068
  4,18    3   07:15      F          1072
  5,18    3   07:15      F          1068
  6,18    3   07:16      F          1053
  7,18    3   07:20      F          1084
  8,18    3   07:21      F          1061
  9,18    3   07:22      F          1073
 10,18    3   07:26      F          1080
 11,18    3   07:30      F          1087
 12,18    3   07:31      F          1085
 13,18    3   07:33      F          1084
 14,18    3   07:36      F          1075
 15,18    3   07:38      F          1078
 16,18    3   07:40      F          1095
 17,18    3   07:44      F          1093
 18,18    3   07:45      F          1117
  1,18    4   07:47      F          1085
  2,18    4   07:49      F          1080
  3,18    4   07:51      F          1085
  4,18    4   07:52      F          1084
  5,18    4   07:53      F          1121
  6,18    4   07:55      F          1080
  7,18    4   07:56      F          1081
  8,18    4   07:58      F          1075
  9,18    4   08:00      F          1080
 10,18    4   08:02      F          1126
 11,18    4   08:03      F          1092
 12,18    4   08:05      F          1087
 13,18    4   08:07      F          1096
 14,18    4   08:09      F          1093
 15,18    4   08:10      F          1102
 16,18    4   08:11      F          1068
 17,18    4   08:13      F          1103
 18,18    4   08:15      F          1091
              08:16  PGM DONE 24-MAR

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  17:44 24-MAR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705357
  Hardware:     A0  Software: 1.04
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*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:17 FR 23-MAR-07
Nominal Sample Volume =  160 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 24-MAR-07 ------
  1,18    1   06:04  0.281      2.00  241.7     000000471

  2,18    1   06:08  0.296      2.75  358.1     000001208
  3,18    1   06:09  0.306      2.68  366.4     000001672
  4,18    1   06:11  0.306      2.68  366.4     000002130
  5,18    1   06:12  0.308      2.24  308.7     000002618
  6,18    1   06:16  0.358      2.09  357.7     000003268
  7,18    1   06:21  0.414      2.47  521.4     000003742
  8,18    1   06:22  0.414      2.47  521.4     000004212
  9,18    1   06:23  0.431      1.91  426.6     000004676
 10,18    1   06:24  0.431      1.91  426.6     000005146
 11,18    1   06:25  0.448      2.38  561.2     000005526
 12,18    1   06:26  0.448      2.38  561.2     000005994
 13,18    1   06:27  0.448      2.38  561.2     000006462
 14,18    1   06:28  0.420      2.09  449.2     000006952
 15,18    1   06:29  0.420      2.09  449.2     000007424
 16,18    1   06:30  0.453      2.38  570.0     000007881
 17,18    1   06:30  0.453      2.38  570.0     000008356
 18,18    1   06:31  0.439      2.36  541.5     000008837
  1,18    2   06:32  0.439      2.36  541.5     000009306
  2,18    2   06:33  0.360      2.37  408.3     000009860
  3,18    2   06:34  0.360      2.37  408.3     000010330
  4,18    2   06:36  0.351      2.71  451.5     000010780
  5,18    2   06:37  0.351      2.71  451.5     000011246
  6,18    2   06:42  0.340      2.67  423.5     000011870
  7,18    2   06:45  0.320      2.41  350.2     000012339
  8,18    2   06:46  0.320      2.41  350.2     000012807
  9,18    2   06:54  0.338      3.17  499.3     000013441
 10,18    2   06:55  0.338      3.17  499.3     000013907
 11,18    2   06:58  0.361      2.17  376.3     000014420
 12,18    2   07:01  0.488      2.44  649.5     000014886
 13,18    2   07:02  0.488      2.44  649.5     000015362
 14,18    2   07:03  0.488      2.44  649.5     000015838
 15,18    2   07:06  0.504      2.49  694.5     000016475
 16,18    2   07:06  0.504      2.49  694.5     000016973
 17,18    2   07:07  0.518      2.77  801.8     000017486
 18,18    2   07:08  0.518      2.77  801.8     000018074
  1,18    3   07:08  0.518      2.77  801.8     000018675
  2,18    3   07:13  0.366      3.33  588.8     000019088
  3,18    3   07:14  0.366      3.33  588.8     000019550
  4,18    3   07:15  0.366      3.33  588.8     000020021
  5,18    3   07:15  0.336      3.47  542.7     000020503
  6,18    3   07:16  0.336      3.47  542.7     000020974
  7,18    3   07:20  0.336      2.61  408.2     000021724
  8,18    3   07:21  0.324      2.78  413.0     000022188
  9,18    3   07:22  0.324      2.78  413.0     000022656
 10,18    3   07:26  0.321      2.41  352.8     000023368
 11,18    3   07:30  0.326      3.02  451.9     000024071
 12,18    3   07:31  0.318      2.08  300.0     000024543
 13,18    3   07:33  0.318      2.08  300.0     000025013
 14,18    3   07:36  0.313      2.54  358.1     000025579
 15,18    3   07:38  0.316      1.80  257.6     000026114
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 16,18    3   07:40  0.305      1.82  246.9     000026584
 17,18    3   07:44  0.305      2.20  298.4     000027058
 18,18    3   07:45  0.310      1.92  266.6     000027529
  1,18    4   07:47  0.306      1.73  236.5     000027996
  2,18    4   07:49  0.301      2.22  296.0     000028467
  3,18    4   07:51  0.301      2.22  296.0     000028937
  4,18    4   07:52  0.290      2.76  347.8     000029389
  5,18    4   07:53  0.308      2.11  290.7     000029856
  6,18    4   07:55  0.303      2.42  325.3     000030328
  7,18    4   07:56  0.303      2.42  325.3     000030795
  8,18    4   07:58  0.298      2.16  283.5     000031287
  9,18    4   08:00  0.305      2.04  276.7     000031759
 10,18    4   08:02  0.296      1.74  226.6     000032226
 11,18    4   08:03  0.301      2.39  318.7     000032695
 12,18    4   08:05  0.301      2.39  318.7     000033163
 13,18    4   08:07  0.291      2.17  275.7     000033636
 14,18    4   08:09  0.295      1.85  238.9     000034119
 15,18    4   08:10  0.293      2.87  367.7     000034541
 16,18    4   08:11  0.295      1.98  255.7     000035006
 17,18    4   08:13  0.290      2.00  252.0     000035474
 18,18    4   08:15  0.290      2.00  252.0     000035945
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  17:45 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:17 FR 23-MAR-07
Nominal Sample Volume =  160 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  17:45 24-MAR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:17 FR 23-MAR-07
Nominal Sample Volume =  160 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  17:45 24-MAR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:17 FR 23-MAR-07
Nominal Sample Volume =  160 ml
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                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163673457  15:57  7-APR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN 53  "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     3019  gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
   VEL > 2.00 fps   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  15:58  7-APR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 16:01 TH  5-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              16:01  PGM DISABLED
------------- SA 07-APR-07 -------------
              03:31  PGM ENABLED
  1,18    1   03:34      F          1200
  2,18    1   03:40      F  NL         *
  3,18    1   03:44      F  NM         *
  4,18    1   03:47      F  NL         *
  5,18    1   03:51      F  NL         *
  6,18    1   03:54      F  NL         *
  7,18    1   03:58      F  NL         *
  8,18    1   04:03      F  NL         *
  9,18    1   04:08      F  NM         *
 10,18    1   04:10      F          1466
 11,18    1   04:13      F  NM         *
 12,18    1   04:17      F          1448
 13,18    1   04:20      F          1468
 14,18    1   04:24      F          1536
 15,18    1   04:28      F          1408
 16,18    1   04:35      F  NM         *
 17,18    1   04:40      F  NM         *
 18,18    1   04:44      F  NL         *
  1,18    2   04:47      F  NL         *
  2,18    2   04:51      F  NL         *
  3,18    2   04:55      F  NL         *
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  4,18    2   04:59      F  NL         *
  5,18    2   05:03      F  NL         *
  6,18    2   05:08      F          1410
  7,18    2   05:12      F  NM         *
  8,18    2   05:16      F  NM         *
  9,18    2   05:20      F  NL         *
 10,18    2   05:24      F  NL         *
 11,18    2   05:28      F  NM         *
 12,18    2   05:31      F  NL         *
 13,18    2   05:36      F  NL         *
 14,18    2   05:40      F  NL         *
 15,18    2   05:44      F  NL         *
 16,18    2   05:48      F  NL         *
 17,18    2   05:53      F  NL         *
 18,18    2   05:57      F  NL         *
  1,18    3   06:01      F  NL         *
  2,18    3   07:32      F  NL         *
  3,18    3   07:36      F  NL         *
  4,18    3   07:40      F  NL         *
  5,18    3   07:44      F  NM         *
  6,18    3   07:48      F  NM         *
  7,18    3   07:53      F          1014
  8,18    3   07:57      F          1508
  9,18    3   08:05      F           934
 10,18    3   08:35      F  NM         *
              08:49  PGM DISABLED
              08:51  PGM ENABLED
              08:53  PGM DISABLED
              08:55  PGM ENABLED
              08:59  PGM DISABLED
              09:01  PGM ENABLED
              09:03  PGM DISABLED
              09:07  PGM ENABLED
              09:17  PGM DISABLED
              11:01  PGM ENABLED
 11,18    3   11:13      F  NM         *
 12,18    3   11:17      F  NM         *
 13,18    3   11:21      F  NM         *
 14,18    3   11:24      F  NM         *
 15,18    3   11:28      F  NM         *
 16,18    3   11:31      F  NM         *
 17,18    3   11:35      F  NM         *
 18,18    3   11:39      F  NL         *
  1,13    4   11:42      F  NL         *
  2,13    4   11:46      F  NL         *
  3,13    4   11:49      F  NL         *
  4,13    4   11:53      F  NL         *
  5,13    4   11:57      F  NL         *
  6,13    4   12:01      F  NL         *
  7,13    4   12:05      F  NL         *
  8,13    4   12:09      F  NL         *
  9,13    4   12:12      F  NL         *
 10,13    4   12:16      F  NM         *
 11,13    4   12:21      F          1234
 12,13    4   12:25      F          1140
 13,13    4   12:30      F          1022
              13:57  PGM DISABLED
              14:07  PGM ENABLED
              14:13  PGM DISABLED

 
   SOURCE F  ==> FLOW                
    ERROR NL ==> NO LIQUID DETECTED! 
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    ERROR NM ==> NO MORE LIQUID!     
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  15:58  7-APR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164700889
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 16:01 TH  5-APR-07
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA  7-APR-07 ------

  1,18    1   03:34  0.253      9.93   1029     000003223
  2,18    1   03:40  0.258      8.81  939.4     000007086
  3,18    1   03:44  0.255      8.51  890.7     000010243
  4,18    1   03:47  0.255      8.01  838.3     000013281
  5,18    1   03:51  0.245      8.55  844.8     000016312
  6,18    1   03:54  0.257      7.90  834.6     000019317
  7,18    1   03:58  0.258      7.49  798.7     000022394
  8,18    1   04:03  0.258      6.99  745.3     000025558
  9,18    1   04:08  0.258      10.4   1116     000028804
 10,18    1   04:10  0.245      10.6   1056     000031928
 11,18    1   04:13  0.255      10.2   1069     000034977
 12,18    1   04:17  0.238      9.91  939.2     000038168
 13,18    1   04:20  0.248      8.36  842.2     000041179
 14,18    1   04:24  0.240      7.77  745.3     000044188
 15,18    1   04:28  0.237      7.42  696.1     000047179
 16,18    1   04:35  0.230      9.24  831.9     000051087
 17,18    1   04:40  0.233      9.78  898.9     000054396
 18,18    1   04:44  0.219      10.6  890.6     000057438
  1,18    2   04:47  0.220      10.5  894.5     000060514
  2,18    2   04:51  0.212      10.1  808.3     000063587
  3,18    2   04:55  0.200      10.4  769.1     000066615
  4,18    2   04:59  0.205      10.2  778.0     000069639
  5,18    2   05:03  0.200      9.79  719.2     000072678
  6,18    2   05:08  0.219      8.89  742.7     000075691
  7,18    2   05:12  0.230      7.03  632.9     000078718
  8,18    2   05:16  0.225      7.72  673.4     000081624
  9,18    2   05:20  0.223      9.00  776.7     000084577
 10,18    2   05:24  0.219      10.1  850.5     000087571
 11,18    2   05:28  0.207      10.5  814.9     000090720
 12,18    2   05:31  0.205      10.2  777.2     000093798
 13,18    2   05:36  0.203      9.97  750.0     000096923
 14,18    2   05:40  0.200      10.1  747.8     000100005
 15,18    2   05:44  0.197      10.4  747.3     000103054
 16,18    2   05:48  0.197      10.3  737.3     000106098
 17,18    2   05:53  0.193      10.1  706.7     000109137
 18,18    2   05:57  0.197      10.4  747.3     000112149
  1,18    3   06:01  0.188      9.97  669.6     000115170
  2,18    3   07:32  0.205      10.0  763.5     000118186
  3,18    3   07:36  0.202      10.8  808.9     000121285
  4,18    3   07:40  0.197      10.5  753.7     000124401
  5,18    3   07:44  0.197      10.6  758.7     000127450
  6,18    3   07:48  0.195      10.5  748.0     000130514
  7,18    3   07:53  0.202      9.98  741.9     000133601
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  8,18    3   07:57  0.195      9.06  639.9     000136613
  9,18    3   08:05  0.190      6.25  425.2     000139652
 10,18    3   08:35  0.185      2.54  166.2     000142681
 11,18    3   11:13  0.222      10.5  899.9     000153799
 12,18    3   11:17  0.220      9.57  808.3     000157022
 13,18    3   11:21  0.225      9.13  796.4     000160057
 14,18    3   11:24  0.225      10.3  905.4     000163072
 15,18    3   11:28  0.222      9.99  853.0     000166146
 16,18    3   11:31  0.222      9.72  829.9     000169202
 17,18    3   11:35  0.225      10.0  875.8     000172300
 18,18    3   11:39  0.212      10.7  859.3     000175334
  1,13    4   11:42  0.210      10.8  856.6     000178350
  2,13    4   11:46  0.217      10.0  830.2     000181367
  3,13    4   11:49  0.222      10.2  870.9     000184398
  4,13    4   11:53  0.210      10.1  796.7     000187507
  5,13    4   11:57  0.207      9.85  758.6     000190525
  6,13    4   12:01  0.208      10.3  808.0     000193529
  7,13    4   12:05  0.200      10.6  783.1     000196547
  8,13    4   12:09  0.200      10.9  801.4     000199570
  9,13    4   12:12  0.197      10.9  781.6     000202617
 10,13    4   12:16  0.195      10.6  755.0     000205647
 11,13    4   12:21  0.197      9.85  704.4     000208687
 12,13    4   12:25  0.193      8.29  578.3     000211718
 13,13    4   12:30  0.183      8.68  560.8     000214730
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  15:59  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 16:01 TH  5-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  15:59  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 16:01 TH  5-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  15:59  7-APR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
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Program Started at 16:01 TH  5-APR-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163686245  15:09  7-APR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN T   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     2348  gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.175 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  15:09  7-APR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 15:29 TH  5-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              15:29  PGM DISABLED
------------- SA 07-APR-07 -------------
              03:31  PGM ENABLED
  1,18    1   03:34      F           793
  2,18    1   03:36      F           784
  3,18    1   03:37      F           789
  4,18    1   03:38      F           789
  5,18    1   03:39      F           788
  6,18    1   03:41      F           789
  7,18    1   03:42      F           794
  8,18    1   03:43      F           843
  9,18    1   03:44      F           792
 10,18    1   03:45      F           811
 11,18    1   03:46      F           797
 12,18    1   03:47      F           798
 13,18    1   03:48      F           822
 14,18    1   03:50      F           798
 15,18    1   03:51      F           803
 16,18    1   03:52      F           799
 17,18    1   03:53      F           802
 18,18    1   03:54      F           803
  1,18    2   03:55      F           804
  2,18    2   03:57      F           863
  3,18    2   03:58      F           803
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  4,18    2   04:00      F           857
  5,18    2   04:01      F           808
  6,18    2   04:03      F           805
  7,18    2   04:04      F           810
  8,18    2   04:06      F           810
  9,18    2   04:08      F           810
 10,18    2   04:11      F           806
 11,18    2   04:14      F           810
 12,18    2   04:16      F           810
 13,18    2   04:35      F           810
 14,18    2   04:38      F           805
 15,18    2   04:40      F           799
 16,18    2   04:43      F           802
 17,18    2   04:45      F           804
 18,18    2   04:46      F           804
  1,18    3   04:48      F           804
  2,18    3   04:49      F           804
  3,18    3   04:51      F           804
  4,18    3   04:53      F           863
  5,18    3   04:55      F           808
  6,18    3   04:56      F           805
  7,18    3   04:58      F           805
  8,18    3   05:00      F           804
  9,18    3   05:02      F           805
 10,18    3   05:04      F           810
 11,18    3   05:05      F           864
 12,18    3   05:07      F           811
 13,18    3   05:08      F           805
 14,18    3   05:09      F           806
 15,18    3   05:10      F           807
 16,18    3   05:11      F           870
 17,18    3   05:11      F           811
 18,18    3   05:12      F           851
  1,18    4   05:13      F           838
  2,18    4   05:14      F           810
  3,18    4   05:15      F           870
  4,18    4   05:16      F           810
  5,18    4   05:18      F           816
  6,18    4   05:19      F           816
  7,18    4   05:20      F           860
  8,18    4   05:22      F           872
  9,18    4   05:24      F           860
 10,18    4   05:25      F           848
 11,18    4   05:27      F           838
 12,18    4   05:29      F           865
 13,18    4   05:31      F           838
 14,18    4   05:32      F           814
 15,18    4   05:34      F           815
 16,18    4   05:36      F           813
 17,18    4   05:38      F           842
 18,18    4   05:39      F           873
              05:40  PGM DONE 07-APR

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  15:10  7-APR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705585
  Hardware:     A0  Software: 1.04
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*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 15:29 TH  5-APR-07
Nominal Sample Volume =  210 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA  7-APR-07 ------
  1,18    1   03:34  0.260      7.11  948.7     000011762

  2,18    1   03:36  0.351      7.76   1612     000013741
  3,18    1   03:37  0.407      7.64   1973     000015944
  4,18    1   03:38  0.407      7.64   1973     000018345
  5,18    1   03:39  0.419      7.69   2068     000020663
  6,18    1   03:41  0.419      7.69   2068     000023042
  7,18    1   03:42  0.409      7.95   2065     000025385
  8,18    1   03:43  0.409      7.95   2065     000027691
  9,18    1   03:44  0.399      8.32   2084     000030090
 10,18    1   03:45  0.394      8.31   2044     000032412
 11,18    1   03:46  0.394      8.31   2044     000034731
 12,18    1   03:47  0.406      8.23   2113     000037112
 13,18    1   03:48  0.406      8.23   2113     000039437
 14,18    1   03:50  0.406      8.31   2134     000041810
 15,18    1   03:51  0.406      8.31   2134     000044158
 16,18    1   03:52  0.392      8.22   2010     000046533
 17,18    1   03:53  0.386      8.24   1966     000048841
 18,18    1   03:54  0.386      8.24   1966     000051233
  1,18    2   03:55  0.378      7.77   1796     000053568
  2,18    2   03:57  0.378      7.77   1796     000055933
  3,18    2   03:58  0.354      7.95   1674     000058270
  4,18    2   04:00  0.344      7.84   1582     000060636
  5,18    2   04:01  0.324      7.87   1457     000062988
  6,18    2   04:03  0.324      7.87   1457     000065319
  7,18    2   04:04  0.303      7.78   1302     000067718
  8,18    2   04:06  0.309      7.60   1313     000070055
  9,18    2   04:08  0.261      7.10  956.2     000072384
 10,18    2   04:11  0.255      6.94  900.2     000074747
 11,18    2   04:14  0.233      7.16  814.6     000077071
 12,18    2   04:16  0.236      7.03  816.5     000079437
 13,18    2   04:35  0.236      6.61  767.7     000082080
 14,18    2   04:38  0.246      6.93  854.5     000084446
 15,18    2   04:40  0.253      7.48  961.0     000086775
 16,18    2   04:43  0.268      7.34   1025     000089122
 17,18    2   04:45  0.291      7.50   1184     000091431
 18,18    2   04:46  0.309      7.82   1351     000093768
  1,18    3   04:48  0.341      8.13   1618     000096004
  2,18    3   04:49  0.334      7.65   1480     000098356
  3,18    3   04:51  0.311      8.00   1392     000100668
  4,18    3   04:53  0.311      8.00   1392     000103059
  5,18    3   04:55  0.298      7.62   1243     000105428
  6,18    3   04:56  0.300      7.72   1271     000107751
  7,18    3   04:58  0.306      7.72   1313     000110094
  8,18    3   05:00  0.306      8.00   1360     000112421
  9,18    3   05:02  0.303      7.81   1307     000114779
 10,18    3   05:04  0.306      7.72   1313     000117135
 11,18    3   05:05  0.343      7.96   1595     000119483
 12,18    3   05:07  0.343      7.96   1595     000121798
 13,18    3   05:08  0.409      8.31   2159     000124089
 14,18    3   05:09  0.409      8.31   2159     000126428
 15,18    3   05:10  0.481      8.50   2790     000128789
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 16,18    3   05:11  0.481      8.50   2790     000131114
 17,18    3   05:11  0.469      8.25   2612     000133489
 18,18    3   05:12  0.469      8.25   2612     000135884
  1,18    4   05:13  0.436      8.56   2436     000138294
  2,18    4   05:14  0.436      8.56   2436     000140609
  3,18    4   05:15  0.416      8.29   2204     000143141
  4,18    4   05:16  0.416      8.29   2204     000145493
  5,18    4   05:18  0.366      8.27   1825     000148013
  6,18    4   05:19  0.338      8.19   1607     000150335
  7,18    4   05:20  0.338      8.19   1607     000152720
  8,18    4   05:22  0.326      7.90   1474     000155083
  9,18    4   05:24  0.311      8.08   1406     000157437
 10,18    4   05:25  0.311      8.03   1398     000159801
 11,18    4   05:27  0.301      7.94   1318     000162164
 12,18    4   05:29  0.301      7.94   1318     000164515
 13,18    4   05:31  0.306      8.13   1382     000166862
 14,18    4   05:32  0.294      7.81   1253     000169226
 15,18    4   05:34  0.304      7.84   1322     000171550
 16,18    4   05:36  0.294      8.14   1306     000173893
 17,18    4   05:38  0.311      7.80   1358     000176244
 18,18    4   05:39  0.294      7.83   1256     000178602
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  15:11  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 15:29 TH  5-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  15:11  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 15:29 TH  5-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  15:11  7-APR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 15:29 TH  5-APR-07
Nominal Sample Volume =  210 ml
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                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162970974  14:31  7-APR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN R   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 20 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   300 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.320 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  14:32  7-APR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 14:24 TH  5-APR-07
Nominal Sample Volume =  300 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              14:24  PGM DISABLED
------------- SA 07-APR-07 -------------
              02:37  PGM ENABLED
  1,12    1   02:52      T           500
  2,12    1   03:07      T           487
  3,12    1   03:22      T           485
  4,12    1   03:37      T           485
  5,12    1   03:52      T           483
  6,12    1   04:07      T           485
  7,12    1   04:22      T           483
  8,12    1   04:37      T           485
  9,12    1   04:52      T           483
 10,12    1   05:07      T           485
 11,12    1   05:22      T           485
 12,12    1   05:37      T           485
  1,12    2   05:52      T           485
  2,12    2   06:07      T           484
  3,12    2   06:22      T           484
  4,12    2   06:37      T           484
  5,12    2   06:52      T           483
  6,12    2   07:07      T           485
  7,12    2   07:22      T           485
  8,12    2   07:37      T           485
  9,12    2   07:52      T           485
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 10,12    2   08:07      T           485
 11,12    2   08:22      T           485
 12,12    2   08:37      T           485
  1,12    3   08:52      T           485
  2,12    3   09:07      T           485
  3,12    3   09:22      T           485
  4,12    3   09:37      T           485
  5,12    3   09:52      T           486
  6,12    3   10:07      T           483
  7,12    3   10:22      T           485
  8,12    3   10:37      T           485
  9,12    3   10:52      T           485
 10,12    3   11:07      T           486
 11,12    3   11:22      T           484
 12,12    3   11:37      T           483
  1,11    4   11:52      T           485
  2,11    4   12:07      T           485
  3,11    4   12:22      T           485
  4,11    4   12:37      T           485
  5,11    4   12:52      T           485
  6,11    4   13:07      T           486
  7,11    4   13:22      T           484
  8,11    4   13:37      T           483
  9,11    4   13:52      T           489
 10,11    4   14:07      T           488
 11,11    4   14:22      T           484

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  14:32  7-APR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705808
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 14:24 TH  5-APR-07
Nominal Sample Volume =  300 ml
                                       FLOW         TOTAL

                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA  7-APR-07 ------
  1,12    1   02:52 *0.613    - 0.18 -54.81     000000000
  2,12    1   03:07 *0.707      0.04  14.71     000000021

  3,12    1   03:22 *0.740      0.04  15.60     000000021
  4,12    1   03:37 *0.972      0.04  21.74     000000021
  5,12    1   03:52  1.083      0.09  55.17     000000059
  6,12    1   04:07 *1.045      0.09  53.08     000000109
  7,12    1   04:22 *1.017      0.09  51.49     000000109
  8,12    1   04:37 *1.033      0.09  52.42     000000109
  9,12    1   04:52 *1.090      0.09  55.54     000000109
 10,12    1   05:07 *1.141      0.11  71.22     000000248
 11,12    1   05:22 *1.090      0.11  67.89     000000542
 12,12    1   05:37 *1.092      0.11  68.00     000000542
  1,12    2   05:52 *1.096      0.11  68.32     000000542
  2,12    2   06:07 *1.076      0.09  54.81     000000656
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  3,12    2   06:22 *1.073      0.09  54.64     000000656
  4,12    2   06:37 *1.068      0.09  54.37     000000656
  5,12    2   06:52 *1.058    - 0.06 -35.87     000000587
  6,12    2   07:07 *1.086      0.07  43.05     000000669
  7,12    2   07:22  1.113      0.09  56.79     000000864
  8,12    2   07:37 *1.093      0.08  49.53     000001011
  9,12    2   07:52  1.061      0.12  71.98     000001083
 10,12    2   08:07 *1.025      0.12  69.28     000001150
 11,12    2   08:22 *0.987    - 0.08 -44.24     000001264
 12,12    2   08:37 *0.947    - 0.08 -42.19     000001182
  1,12    3   08:52 *0.973    - 0.08 -43.57     000001182
  2,12    3   09:07 *0.955    - 0.11 -58.60     000001067
  3,12    3   09:22 *0.915    - 0.12 -60.80     000001133
  4,12    3   09:37 *0.880    - 0.12 -58.05     000001133
  5,12    3   09:52  0.868    - 0.10 -47.59     000000993
  6,12    3   10:07 *0.857    - 0.10 -46.82     000000853
  7,12    3   10:22 *0.832    - 0.08 -36.12     000000786
  8,12    3   10:37 *0.799    - 0.14 -60.11     000000671
  9,12    3   10:52 *0.772    - 0.14 -57.58     000000671
 10,12    3   11:07 *0.892    - 0.13 -63.87     000000387
 11,12    3   11:22 *1.011    - 0.13 -73.95     000000387
 12,12    3   11:37 *1.043      0.14  82.43     000000286
  1,11    4   11:52  1.135      0.11  70.78     000000620
  2,11    4   12:07 *1.098      0.10  62.21     000001084
  3,11    4   12:22 *1.075    - 0.23 -139.8     000001022
  4,11    4   12:37 *1.053      0.05  29.74     000001135
  5,11    4   12:52  1.031    - 0.09 -52.33     000000969
  6,11    4   13:07  0.992    - 0.16 -89.02     000000776
  7,11    4   13:22 *0.952    - 0.12 -63.68     000000284
  8,11    4   13:37 *0.912      0.16  80.72     000000361
  9,11    4   13:52  0.884    - 0.12 -58.31     000000464
 10,11    4   14:07 *0.955    - 0.12 -63.93     000000064
 11,11    4   14:22  0.987    - 0.10 -55.30    -000000664
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  14:33  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 14:24 TH  5-APR-07
Nominal Sample Volume =  300 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  14:33  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 14:24 TH  5-APR-07
Nominal Sample Volume =  300 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
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----------------------------------------
 
 
 
SAMPLER ID# 1162970974  14:33  7-APR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 14:24 TH  5-APR-07
Nominal Sample Volume =  300 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162967919  14:54  7-APR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN Q   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 10 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     140.2 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.190 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  14:54  7-APR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:40 TH  5-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              14:40  PGM DISABLED
------------- SA 07-APR-07 -------------
              03:19  PGM ENABLED
  1,18    1   03:39      F           263
  2,18    1   03:41      F           254
  3,18    1   03:43      F           251
  4,18    1   03:45      F           251
  5,18    1   03:46      F           251
  6,18    1   03:47      F           250
  7,18    1   03:49      F           250
  8,18    1   03:50      F           251
  9,18    1   03:51      F           251
 10,18    1   03:52      F           250
 11,18    1   03:53      F           250
 12,18    1   03:54      F           250
 13,18    1   03:55      F           252
 14,18    1   03:57      F           257
 15,18    1   03:58      F           255
 16,18    1   03:59      F           256
 17,18    1   04:00      F           251
 18,18    1   04:02      F           255
  1,18    2   04:03      F           256
  2,18    2   04:05      F           257
  3,18    2   04:06      F           259
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  4,18    2   04:08      F           256
  5,18    2   04:10      F           259
  6,18    2   04:14      F           257
  7,18    2   04:17      F           253
  8,18    2   04:21      F           253
  9,18    2   04:25      F           259
 10,18    2   04:33      F           255
 11,18    2   04:38      F           257
 12,18    2   04:42      F           257
 13,18    2   04:44      F           253
 14,18    2   04:46      F           251
 15,18    2   04:48      F           253
 16,18    2   04:49      F           253
 17,18    2   04:50      F           253
 18,18    2   04:52      F           252
  1,18    3   04:54      F           257
  2,18    3   04:55      F           257
  3,18    3   04:57      F           253
  4,18    3   04:58      F           252
  5,18    3   05:00      F           253
  6,18    3   05:01      F           253
  7,18    3   05:02      F           253
  8,18    3   05:04      F           253
  9,18    3   05:05      F           253
 10,18    3   05:06      F           253
 11,18    3   05:06      F           253
 12,18    3   05:07      F           251
 13,18    3   05:08      F           251
 14,18    3   05:09      F           251
 15,18    3   05:09      F           253
 16,18    3   05:10      F           257
 17,18    3   05:10      F           257
 18,18    3   05:11      F           258
  1,18    4   05:12      F           253
  2,18    4   05:12      F           255
  3,18    4   05:13      F           257
  4,18    4   05:13      F           251
  5,18    4   05:14      F           260
  6,18    4   05:15      F           262
  7,18    4   05:15      F           257
  8,18    4   05:16      F           257
  9,18    4   05:16      F           262
 10,18    4   05:17      F           263
 11,18    4   05:18      F           257
 12,18    4   05:19      F           257
 13,18    4   05:19      F           262
 14,18    4   05:20      F           262
 15,18    4   05:21      F           262
 16,18    4   05:22      F           264
 17,18    4   05:23      F           262
 18,18    4   05:25      F           262
              05:25  PGM DONE 07-APR

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  14:55  7-APR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164700334
  Hardware:     A0  Software: 1.04
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*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:40 TH  5-APR-07
Nominal Sample Volume =  210 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA  7-APR-07 ------
  1,18    1   03:39  0.441      0.25  37.44    00000140.2

  2,18    1   03:41  0.526      0.43  80.84    00000276.9
  3,18    1   03:43  0.526      0.43  80.84    00000417.0
  4,18    1   03:45  0.533      0.43  82.10    00000558.0
  5,18    1   03:46  0.568      0.50  103.3    00000691.8
  6,18    1   03:47  0.591      0.52  112.8    00000831.7
  7,18    1   03:49  0.591      0.52  112.8    00000970.9
  8,18    1   03:50  0.601      0.62  137.2    00001112.1
  9,18    1   03:51  0.601      0.62  137.2    00001253.9
 10,18    1   03:52  0.600      0.59  130.2    00001394.3
 11,18    1   03:53  0.600      0.59  130.2    00001535.4
 12,18    1   03:54  0.595      0.54  118.0    00001675.8
 13,18    1   03:55  0.588      0.52  112.0    00001815.5
 14,18    1   03:57  0.588      0.52  112.0    00001955.7
 15,18    1   03:58  0.578      0.49  103.4    00002095.9
 16,18    1   03:59  0.566      0.55  113.2    00002235.8
 17,18    1   04:00  0.566      0.55  113.2    00002377.3
 18,18    1   04:02  0.553      0.56  111.9    00002518.0
  1,18    2   04:03  0.553      0.56  111.9    00002658.0
  2,18    2   04:05  0.538      0.40  77.25    00002803.5
  3,18    2   04:06  0.521      0.48  89.18    00002938.9
  4,18    2   04:08  0.505      0.37  65.96    00003081.1
  5,18    2   04:10  0.490      0.32  54.88    00003220.8
  6,18    2   04:14  0.463      0.26  41.45    00003360.8
  7,18    2   04:17  0.443      0.32  48.16    00003501.7
  8,18    2   04:21  0.433      0.22  32.15    00003641.5
  9,18    2   04:25  0.419      0.22  30.83    00003781.8
 10,18    2   04:33  0.401      0.18  23.77    00003923.8
 11,18    2   04:38  0.416      0.20  27.74    00004064.2
 12,18    2   04:42  0.453      0.30  46.51    00004204.6
 13,18    2   04:44  0.481      0.39  65.39    00004343.3
 14,18    2   04:46  0.510      0.48  86.64    00004485.0
 15,18    2   04:48  0.540      0.53  102.8    00004624.9
 16,18    2   04:49  0.560      0.49  99.45    00004765.1
 17,18    2   04:50  0.560      0.49  99.45    00004906.0
 18,18    2   04:52  0.565      0.43  88.21    00005045.8
  1,18    3   04:54  0.561      0.43  87.58    00005186.6
  2,18    3   04:55  0.554      0.45  90.27    00005325.8
  3,18    3   04:57  0.554      0.45  90.27    00005467.3
  4,18    3   04:58  0.554      0.46  92.28    00005606.8
  5,18    3   05:00  0.558      0.48  97.07    00005747.3
  6,18    3   05:01  0.566      0.53  109.1    00005887.2
  7,18    3   05:02  0.566      0.53  109.1    00006027.3
  8,18    3   05:04  0.588      0.59  127.1    00006167.8
  9,18    3   05:05  0.588      0.59  127.1    00006307.7
 10,18    3   05:06  0.628      0.72  167.7    00006437.4
 11,18    3   05:06  0.628      0.72  167.7    00006577.3
 12,18    3   05:07  0.672      0.83  208.9    00006720.4
 13,18    3   05:08  0.672      0.83  208.9    00006859.7
 14,18    3   05:09  0.672      0.83  208.9    00006999.0
 15,18    3   05:09  0.718      0.82  222.1    00007137.6
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 16,18    3   05:10  0.718      0.82  222.1    00007278.4
 17,18    3   05:10  0.718      0.82  222.1    00007419.1
 18,18    3   05:11  0.737      0.86  239.3    00007558.4
  1,18    4   05:12  0.737      0.86  239.3    00007702.1
  2,18    4   05:12  0.737      0.86  239.3    00007841.7
  3,18    4   05:13  0.737      0.86  239.3    00007981.4
  4,18    4   05:13  0.728      0.87  239.2    00008121.0
  5,18    4   05:14  0.728      0.87  239.2    00008260.6
  6,18    4   05:15  0.728      0.87  239.2    00008400.1
  7,18    4   05:15  0.701      0.86  227.1    00008544.5
  8,18    4   05:16  0.701      0.86  227.1    00008684.6
  9,18    4   05:16  0.701      0.86  227.1    00008824.7
 10,18    4   05:17  0.701      0.86  227.1    00008964.8
 11,18    4   05:18  0.672      0.71  178.7    00009112.9
 12,18    4   05:19  0.672      0.71  178.7    00009252.9
 13,18    4   05:19  0.643      0.64  153.3    00009395.1
 14,18    4   05:20  0.643      0.64  153.3    00009535.7
 15,18    4   05:21  0.616      0.59  134.5    00009674.8
 16,18    4   05:22  0.616      0.59  134.5    00009813.8
 17,18    4   05:23  0.598      0.59  129.7    00009955.1
 18,18    4   05:25  0.598      0.59  129.7    00010095.7
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  14:56  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:40 TH  5-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  14:56  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:40 TH  5-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  14:56  7-APR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:40 TH  5-APR-07
Nominal Sample Volume =  210 ml
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                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163337593  16:26  7-APR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN M   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 15 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.225 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:27  7-APR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:57 TH  5-APR-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              14:57  PGM DISABLED
------------- SA 07-APR-07 -------------
              04:25  PGM ENABLED
  1,12    1   04:40      T           454
  2,12    1   04:55      T           447
  3,12    1   05:10      T           448
  4,12    1   05:25      T           450
  5,12    1   05:40      T           447
  6,12    1   05:55      T           448
  7,12    1   06:10      T           447
  8,12    1   06:25      T           448
  9,12    1   06:40      T           448
 10,12    1   06:55      T           448
 11,12    1   07:10      T           445
 12,12    1   07:25      T           445
  1,12    2   07:40      T           448
  2,12    2   07:55      T           447
  3,12    2   08:10      T           444
  4,12    2   08:25      T           448
  5,12    2   08:40      T           448
  6,12    2   08:55      T           442
  7,12    2   09:10      T           450
  8,12    2   09:25      T           448
  9,12    2   09:40      T           450
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 10,12    2   09:55      T           448
 11,12    2   10:10      T           448
 12,12    2   10:25      T           449
  1,12    3   10:40      T           450
  2,12    3   10:55      T           448
  3,12    3   11:10      T           450
  4,12    3   11:25      T           448
  5,12    3   11:40      T           450
  6,12    3   11:55      T           450
  7,12    3   12:10      T           446
  8,12    3   12:25      T           448
  9,12    3   12:40      T           450
 10,12    3   12:55      T           450
 11,12    3   13:10      T           448
 12,12    3   13:25      T           450
  1,12    4   13:40      T           450
  2,12    4   13:55      T           448
  3,12    4   14:10      T           450
  4,12    4   14:25      T           450
  5,12    4   14:40      T           451
  6,12    4   14:55      T           451
  7,12    4   15:10      T           454
  8,12    4   15:25      T           454
  9,12    4   15:40      T           454
 10,12    4   15:55      T           454
 11,12    4   16:10      T           452
 12,12    4   16:25      T           454
              16:25  PGM DONE 07-APR

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:27  7-APR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1165054302
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:57 TH  5-APR-07
Nominal Sample Volume =  310 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA  7-APR-07 ------
  1,12    1   04:40 *0.312    - 0.05 -5.980     000000000

  2,12    1   04:55 *0.364    - 0.05 -7.428     000000000
  3,12    1   05:10 *0.387    - 0.05 -8.117     000000000
  4,12    1   05:25 *0.436    - 0.05 -9.565     000000000
  5,12    1   05:40 *0.693    - 0.05 -17.91     000000000
  6,12    1   05:55 *0.885      0.17  82.79     000000161
  7,12    1   06:10  0.895      0.10  49.37     000000524
  8,12    1   06:25 *0.892      0.11  54.07     000001082
  9,12    1   06:40  0.874      0.13  62.32     000001403
 10,12    1   06:55 *0.857      0.08  37.46     000001721
 11,12    1   07:10 *0.845      0.08  36.83     000001721
 12,12    1   07:25  0.877      0.10  48.15     000001996
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  1,12    2   07:40  0.909      0.10  50.25     000002580
  2,12    2   07:55 *0.904      0.11  54.90     000003042
  3,12    2   08:10 *0.882      0.08  38.78     000003119
  4,12    2   08:25 *0.844      0.08  36.74     000003119
  5,12    2   08:40 *0.763      0.08  32.44     000003119
  6,12    2   08:55 *0.653      0.08  26.50     000003119
  7,12    2   09:10 *0.590      0.08  23.14     000003119
  8,12    2   09:25 *0.561      0.08  21.65     000003119
  9,12    2   09:40 *0.554      0.08  21.31     000003119
 10,12    2   09:55 *0.546      0.08  20.88     000003119
 11,12    2   10:10 *0.538      0.08  20.44     000003119
 12,12    2   10:25 *0.524      0.08  19.75     000003119
  1,12    3   10:40 *0.506      0.08  18.81     000003119
  2,12    3   10:55 *0.478      0.08  17.38     000003119
  3,12    3   11:10 *0.441      0.08  15.56     000003119
  4,12    3   11:25 *0.416      0.08  14.33     000003119
  5,12    3   11:40 *0.436      0.08  15.30     000003119
  6,12    3   11:55 *0.499      0.08  18.47     000003119
  7,12    3   12:10  0.934      0.18  93.40     000003320
  8,12    3   12:25 *0.922      0.11  56.23     000004511
  9,12    3   12:40  0.897      0.12  59.37     000005199
 10,12    3   12:55  0.877      0.10  48.15     000005653
 11,12    3   13:10 *0.833      0.09  40.72     000005740
 12,12    3   13:25 *0.758      0.09  36.18     000005740
  1,12    4   13:40 *0.663      0.09  30.43     000005740
  2,12    4   13:55 *0.603      0.09  26.83     000005740
  3,12    4   14:10 *0.578      0.09  25.34     000005740
  4,12    4   14:25 *0.568      0.09  24.76     000005740
  5,12    4   14:40 *0.565      0.09  24.57     000005740
  6,12    4   14:55 *0.565      0.09  24.57     000005740
  7,12    4   15:10 *0.561      0.09  24.36     000005740
  8,12    4   15:25 *0.556      0.09  24.07     000005740
  9,12    4   15:40 *0.543      0.09  23.28     000005740
 10,12    4   15:55 *0.519      0.09  21.93     000005740
 11,12    4   16:10 *0.478      0.09  19.55     000005740
 12,12    4   16:25 *0.421      0.09  16.41     000005740
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:28  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:57 TH  5-APR-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:28  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:57 TH  5-APR-07
Nominal Sample Volume =  310 ml
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SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  16:28  7-APR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:57 TH  5-APR-07
Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1161168740  15:42  7-APR-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN D   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 2 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     469.1 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.090 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:43  7-APR-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 15:51 TH  5-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              15:51  PGM DISABLED
------------- SA 07-APR-07 -------------
              03:35  PGM ENABLED
  1,18    1   03:39      F          1118
  2,18    1   03:41      F          1108
  3,18    1   03:47      F          1097
  4,18    1   03:49      F          1097
  5,18    1   03:51      F          1102
  6,18    1   03:53      F          1105
  7,18    1   03:55      F          1099
  8,18    1   04:03      F          1096
  9,18    1   04:09      F          1092
 10,18    1   04:14      F          1067
 11,18    1   04:20      F          1092
 12,18    1   04:27      F          1133
 13,18    1   04:33      F          1091
 14,18    1   04:38      F          1121
 15,18    1   04:42      F          1105
 16,18    1   04:44      F          1102
 17,18    1   04:47      F          1098
 18,18    1   04:49      F          1104
  1,18    2   04:51      F          1097
  2,18    2   04:53      F          1103
  3,18    2   04:55      F          1100
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  4,18    2   04:57      F          1104
  5,18    2   04:59      F          1110
  6,18    2   05:03      F          1107
  7,18    2   05:05      F          1106
  8,18    2   05:06      F          1089
  9,18    2   05:16      F          1108
 10,18    2   05:17      F          1095
 11,18    2   05:20      F          1092
 12,18    2   05:22      F          1098
 13,18    2   05:23      F          1108
 14,18    2   05:25      F          1097
 15,18    2   05:27      F          1108
 16,18    2   05:28      F          1100
 17,18    2   05:30      F          1102
 18,18    2   05:31      F          1103
  1,18    3   05:33      F          1102
  2,18    3   05:35      F          1108
  3,18    3   05:37      F          1103
  4,18    3   05:41      F          1115
  5,18    3   05:43      F          1109
  6,18    3   05:45      F          1109
  7,18    3   05:47      F          1108
  8,18    3   05:49      F          1103
  9,18    3   05:50      F          1122
 10,18    3   05:52      F          1102
 11,18    3   05:54      F          1104
 12,18    3   05:55      F          1097
 13,18    3   05:56      F          1105
 14,18    3   06:00      F          1108
 15,18    3   06:02      F          1110
 16,18    3   06:04      F          1106
 17,18    3   06:06      F          1103
 18,18    3   06:09      F          1110
  1,18    4   06:11      F          1112
  2,18    4   06:14      F          1118
  3,18    4   06:18      F          1112
  4,18    4   06:23      F          1112
  5,18    4   06:26      F          1104
  6,18    4   06:29      F          1109
  7,18    4   06:32      F          1115
  8,18    4   06:39      F          1081
  9,18    4   06:44      F          1106
 10,18    4   06:49      F          1101
 11,18    4   06:53      F          1114
 12,18    4   06:56      F          1116
 13,18    4   06:58      F          1121
 14,18    4   07:00      F          1098
 15,18    4   07:07      F          1103
 16,18    4   07:10      F          1111
 17,18    4   07:12      F          1099
 18,18    4   07:13      F          1109
              07:14  PGM DONE 07-APR

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:43  7-APR-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705357
  Hardware:     A0  Software: 1.04
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*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 15:51 TH  5-APR-07
Nominal Sample Volume =  210 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA  7-APR-07 ------
  1,18    1   03:39  0.291      1.80  228.7     000000472

  2,18    1   03:41  0.291      1.60  203.3     000000938
  3,18    1   03:47  0.300      1.78  235.5     000001409
  4,18    1   03:49  0.291      2.15  273.2     000001877
  5,18    1   03:51  0.291      1.87  237.6     000002348
  6,18    1   03:53  0.291      1.67  212.2     000002814
  7,18    1   03:55  0.281      1.93  233.3     000003285
  8,18    1   04:03  0.248      1.50  150.8     000003753
  9,18    1   04:09  0.233      1.10  100.8     000004224
 10,18    1   04:14  0.215      1.19  97.03     000004691
 11,18    1   04:20  0.138      1.05  44.66     000005162
 12,18    1   04:27  0.190      1.13  76.87     000005631
 13,18    1   04:33  0.197      1.02  72.94     000006098
 14,18    1   04:38  0.223      1.18  101.6     000006567
 15,18    1   04:42  0.240      1.55  148.3     000007037
 16,18    1   04:44  0.270      1.89  214.7     000007509
 17,18    1   04:47  0.286      1.79  221.9     000007975
 18,18    1   04:49  0.291      1.69  214.7     000008447
  1,18    2   04:51  0.280      2.35  281.2     000008918
  2,18    2   04:53  0.280      2.35  281.2     000009387
  3,18    2   04:55  0.283      2.01  245.0     000009869
  4,18    2   04:57  0.283      2.01  245.0     000010334
  5,18    2   04:59  0.283      1.52  185.3     000010801
  6,18    2   05:03  0.315      2.27  322.5     000011279
  7,18    2   05:05  0.315      2.27  322.5     000011746
  8,18    2   05:06  0.344      1.99  322.3     000012208
  9,18    2   05:16  0.355      2.12  358.0     000012679
 10,18    2   05:17 *0.355      2.12  358.0     000013144
 11,18    2   05:20  0.336      2.25  351.9     000013620
 12,18    2   05:22  0.306      2.05  280.3     000014079
 13,18    2   05:23  0.303      2.09  280.9     000014555
 14,18    2   05:25  0.311      2.01  281.2     000015024
 15,18    2   05:27  0.311      2.01  281.2     000015488
 16,18    2   05:28  0.305      2.02  274.0     000015960
 17,18    2   05:30  0.300      2.39  316.2     000016414
 18,18    2   05:31  0.303      2.14  287.6     000016883
  1,18    3   05:33  0.300      2.16  285.8     000017348
  2,18    3   05:35  0.300      2.16  285.8     000017815
  3,18    3   05:37  0.303      1.65  221.7     000018297
  4,18    3   05:41  0.301      2.56  341.4     000018763
  5,18    3   05:43  0.301      2.56  341.4     000019236
  6,18    3   05:45  0.300      1.65  218.3     000019747
  7,18    3   05:47  0.293      2.15  275.4     000020226
  8,18    3   05:49  0.293      2.15  275.4     000020694
  9,18    3   05:50  0.301      2.16  288.0     000021162
 10,18    3   05:52  0.308      1.83  252.1     000021650
 11,18    3   05:54  0.333      2.24  345.4     000022122
 12,18    3   05:55  0.331      2.39  365.9     000022586
 13,18    3   05:56  0.331      2.39  365.9     000023055
 14,18    3   06:00  0.308      2.18  300.4     000023722
 15,18    3   06:02  0.291      2.30  292.3     000024198
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 16,18    3   06:04  0.255      2.14  223.5     000024665
 17,18    3   06:06  0.260      1.98  213.1     000025134
 18,18    3   06:09  0.255      1.62  169.2     000025601
  1,18    4   06:11  0.245      2.09  206.1     000026074
  2,18    4   06:14  0.246      1.70  169.2     000026542
  3,18    4   06:18  0.241      1.77  171.1     000027008
  4,18    4   06:23  0.238      1.63  154.4     000027472
  5,18    4   06:26  0.241      1.94  187.5     000027941
  6,18    4   06:29  0.243      1.67  163.0     000028411
  7,18    4   06:32  0.241      1.12  108.2     000028883
  8,18    4   06:39  0.233      1.27  116.4     000029354
  9,18    4   06:44  0.218      0.94  78.36     000029828
 10,18    4   06:49  0.221      1.30  110.7     000030296
 11,18    4   06:53  0.248      1.65  165.9     000030773
 12,18    4   06:56  0.246      1.95  194.1     000031243
 13,18    4   06:58  0.256      2.16  227.7     000031714
 14,18    4   07:00  0.256      1.66  175.0     000032181
 15,18    4   07:07  0.256      1.79  188.7     000032742
 16,18    4   07:10  0.278      2.05  243.2     000033213
 17,18    4   07:12  0.290      2.01  253.3     000033677
 18,18    4   07:13  0.316      2.43  347.8     000034155
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:44  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 15:51 TH  5-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:44  7-APR-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 15:51 TH  5-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:44  7-APR-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 15:51 TH  5-APR-07
Nominal Sample Volume =  210 ml
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                    NO SDI-12 SONDE
----------------------------------------
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Outfall 53 report.txt
 
SAMPLER ID# 1163673457  09:10  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN 53  "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     3019  gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
   VEL > 2.00 fps   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  09:10  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 11:08 MO 30-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              11:08  PGM DISABLED
------------- TU 01-MAY-07 -------------
              22:51  PGM ENABLED
  1,18    1   22:56      F  NM         *
  2,18    1   23:02      F  NL         *
  3,18    1   23:07      F  NL         *
  4,18    1   23:11      F  NL         *
  5,18    1   23:15      F  NL         *
  6,18    1   23:19      F          2091
  7,18    1   23:24      F  NM         *
  8,18    1   23:44      F  NM         *
              23:57  PGM DISABLED
              23:59  PGM ENABLED
------------- WE 02-MAY-07 -------------
              00:01  PGM DISABLED
              00:05  PGM ENABLED
              00:09  PGM DISABLED
              00:11  PGM ENABLED
              00:19  PGM DISABLED
              00:21  PGM ENABLED
              00:31  PGM DISABLED
              01:11  PGM ENABLED
              01:13  PGM DISABLED
              01:17  PGM ENABLED
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  9,18    1   01:31      F  NL         *
 10,18    1   01:35      F  NL         *
 11,18    1   01:40      F  NL         *
 12,18    1   01:44      F  NM         *
 13,18    1   01:49      F  NM         *
 14,18    1   01:53      F          1964
 15,18    1   02:34      F          1053
              03:01  PGM DISABLED
              08:45  PGM ENABLED
 16,18    1   08:48      F  NM         *
 17,18    1   08:52      F  NM         *
 18,18    1   08:56      F  NL         *
  1,18    2   08:59      F  NM         *
  2,18    2   09:01      F  NL         *
  3,18    2   09:04      F  NL         *
  4,18    2   09:08      F  NL         *
  5,18    2   09:11      F  NL         *
  6,18    2   09:14      F  NL         *
  7,18    2   09:17      F  NM         *
  8,18    2   09:21      F  NL         *
  9,18    2   09:27      F  NM         *
 10,18    2   09:45      F           912
 11,18    2   09:49      F           915
 12,18    2   09:52      F           920
 13,18    2   09:55      F  NL         *
 14,18    2   09:59      F  NL         *
 15,18    2   10:02      F  NL         *
 16,18    2   10:06      F  NL         *
 17,18    2   10:10      F  NL         *
 18,18    2   10:15      F  NM         *
  1,18    3   10:19      F          1687
  2,18    3   10:24      F  NM         *
  3,18    3   10:53      F  NL         *
              10:55  PGM DISABLED
              10:59  PGM ENABLED
              11:01  PGM DISABLED
              11:03  PGM ENABLED
              11:07  PGM DISABLED
              14:03  PGM ENABLED
  4,18    3   14:07      F  NL         *
  5,18    3   14:12      F  NL         *
  6,18    3   14:16      F  NL         *
  7,18    3   14:20      F  NL         *
  8,18    3   14:23      F  NM         *
  9,18    3   14:28      F  NM         *
 10,18    3   14:32      F  NM         *
 11,18    3   14:50      F  NM         *
              14:59  PGM DISABLED
              15:13  PGM ENABLED
 12,18    3   15:17      F  NM         *
 13,18    3   15:22      F  NM         *
 14,18    3   15:34      F  NL         *
              15:36  PGM DISABLED
              17:27  PGM ENABLED
 15,18    3   17:31      F  NL         *
 16,18    3   17:35      F  NL         *
 17,18    3   17:39      F  NL         *
 18,18    3   17:44      F  NL         *
  1,18    4   17:48      F  NL         *
  2,18    4   17:52      F  NL         *
  3,18    4   17:56      F  NM         *
  4,18    4   18:01      F  NM         *
              18:25  PGM DISABLED
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              18:27  PGM ENABLED
              18:39  PGM DISABLED
------------- TH 03-MAY-07 -------------
              01:55  PGM ENABLED
  5,18    4   01:58      F  NL         *
  6,18    4   02:01      F  NL         *
  7,18    4   02:03      F  NL         *
  8,18    4   02:06      F  NL         *
  9,18    4   02:10      F  NL         *
 10,18    4   02:13      F  NL         *
 11,18    4   02:16      F  NL         *
 12,18    4   02:19      F  NL         *
 13,18    4   02:22      F  NL         *
 14,18    4   02:25      F  NL         *
 15,18    4   02:28      F  NL         *
 16,18    4   02:31      F  NL         *
 17,18    4   02:33      F  NL         *
 18,18    4   02:36      F  NL         *
              02:38  PGM DONE 03-MAY

 
   SOURCE F  ==> FLOW                
    ERROR NL ==> NO LIQUID DETECTED! 
    ERROR NM ==> NO MORE LIQUID!     
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  09:11  3-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164700889
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 11:08 MO 30-APR-07
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW

SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TU  1-MAY-07 ------

  1,18    1   22:56  0.203      7.57  569.5     000003037
  2,18    1   23:02  0.233      6.11  561.5     000006171
  3,18    1   23:07  0.238      5.78  547.7     000009112
  4,18    1   23:11  0.235      7.78  722.4     000012102
  5,18    1   23:15  0.219      9.09  759.4     000015127
  6,18    1   23:19  0.215      9.56  779.5     000018257
  7,18    1   23:24  0.210      9.71  765.2     000021340
  8,18    1   23:44  0.200      2.54  186.5     000024585
-------------------- WE  2-MAY-07 ------

  9,18    1   01:31  0.200      9.92  728.7     000034807
 10,18    1   01:35  0.197      9.84  703.7     000037823
 11,18    1   01:40  0.202      10.3  770.9     000040943
 12,18    1   01:44  0.198      9.47  687.3     000044068
 13,18    1   01:49  0.198      9.54  692.3     000047100
 14,18    1   01:53  0.198      7.01  508.7     000050129
 15,18    1   02:34  0.190      2.87  195.2     000053150
 16,18    1   08:48  0.213      9.61  774.8     000061021
 17,18    1   08:52  0.253      8.38  868.8     000064056
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 18,18    1   08:56  0.252      9.62  987.9     000067055
  1,18    2   08:59  0.247      9.72  969.8     000070103
  2,18    2   09:01  0.245      9.43  931.7     000073075
  3,18    2   09:04  0.243      10.1  989.2     000076004
  4,18    2   09:08  0.230      10.4  941.7     000079040
  5,18    2   09:11  0.230      11.1   1006     000081976
  6,18    2   09:14  0.233      10.3  947.6     000084975
  7,18    2   09:17  0.230      9.64  867.9     000088173
  8,18    2   09:21  0.225      9.02  786.8     000091327
  9,18    2   09:27  0.220      6.66  562.5     000094334
 10,18    2   09:45  0.208      9.95  775.2     000097556
 11,18    2   09:49  0.258      9.26  987.4     000100586
 12,18    2   09:52  0.260      9.85   1060     000103657
 13,18    2   09:55  0.220      9.10  768.6     000106669
 14,18    2   09:59  0.219      9.50  793.6     000109688
 15,18    2   10:02  0.208      10.2  797.1     000112711
 16,18    2   10:06  0.212      10.3  825.0     000115745
 17,18    2   10:10  0.193      10.8  754.1     000118794
 18,18    2   10:15  0.193      10.2  717.2     000121855
  1,18    3   10:19  0.188      9.19  617.2     000124863
  2,18    3   10:24  0.190      7.40  503.4     000127893
  3,18    3   10:53  0.177      2.45  150.0     000130997
  4,18    3   14:07  0.200      10.0  738.3     000138117
  5,18    3   14:12  0.170      10.0  581.0     000141254
  6,18    3   14:16  0.208      10.6  827.4     000144167
  7,18    3   14:20  0.217      10.8  891.3     000147210
  8,18    3   14:23  0.212      10.2  816.2     000150296
  9,18    3   14:28  0.213      7.67  618.4     000153400
 10,18    3   14:32  0.212      6.53  520.5     000156293
 11,18    3   14:50  0.203      2.95  221.9     000159729
 12,18    3   15:17  0.197      9.62  687.9     000165614
 13,18    3   15:22  0.200      9.75  716.2     000168739
 14,18    3   15:34  0.198      2.14  155.3     000171849
 15,18    3   17:31  0.193      10.2  715.1     000175884
 16,18    3   17:35  0.187      11.0  733.3     000178900
 17,18    3   17:39  0.193      10.3  723.4     000181917
 18,18    3   17:44  0.203      10.4  783.1     000184996
  1,18    4   17:48  0.198      10.3  752.6     000188155
  2,18    4   17:52  0.202      10.6  790.3     000191169
  3,18    4   17:56  0.207      10.7  826.4     000194239
  4,18    4   18:01  0.200      9.77  717.7     000197415
-------------------- TH  3-MAY-07 ------

  5,18    4   01:58  0.268      6.93  781.7     000206696
  6,18    4   02:01  0.257      11.1   1176     000209501
  7,18    4   02:03  0.255      10.3   1079     000212511
  8,18    4   02:06  0.250      9.69  985.5     000215682
  9,18    4   02:10  0.253      10.1   1050     000218723
 10,18    4   02:13  0.252      9.54  979.7     000221953
 11,18    4   02:16  0.245      9.19  908.0     000224969
 12,18    4   02:19  0.257      10.1   1072     000227931
 13,18    4   02:22  0.245      10.2   1007     000231071
 14,18    4   02:25  0.247      10.9   1096     000234020
 15,18    4   02:28  0.243      10.5   1028     000237047
 16,18    4   02:31  0.243      10.7   1051     000240032
 17,18    4   02:33  0.252      10.6   1096     000243021
 18,18    4   02:36  0.240      11.0   1060     000246104
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  09:12  3-MAY-07
  Hardware:     A1  Software: 2.31
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*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 11:08 MO 30-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  09:12  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 11:08 MO 30-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163673457  09:12  3-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN 53  
PROGRAM: SHOWERS   
Program Started at 11:08 MO 30-APR-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163686245  08:53  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN T   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     2348  gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.175 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  08:53  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 11:42 MO 30-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              11:42  PGM DISABLED
------------- TU 01-MAY-07 -------------
              22:57  PGM ENABLED
  1,18    1   22:58      F           788
  2,18    1   22:59      F           781
  3,18    1   23:00      F           794
  4,18    1   23:01      F           786
  5,18    1   23:02      F           787
  6,18    1   23:03      F           793
  7,18    1   23:04      F           789
  8,18    1   23:05      F           793
  9,18    1   23:06      F           799
 10,18    1   23:07      F           797
 11,18    1   23:09      F           795
 12,18    1   23:11      F           803
 13,18    1   23:12      F           799
 14,18    1   23:15      F           803
 15,18    1   23:18      F           804
 16,18    1   23:21      F           802
 17,18    1   23:25      F           801
              23:27  PGM DISABLED
------------- WE 02-MAY-07 -------------
              01:15  PGM ENABLED
 18,18    1   01:22      F           783
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  1,18    2   01:26      F           785
  2,18    2   01:30      F           789
  3,18    2   01:33      F           787
  4,18    2   01:36      F           789
  5,18    2   01:38      F           792
  6,18    2   01:41      F           793
  7,18    2   01:43      F           793
  8,18    2   01:47      F           793
  9,18    2   01:50      F           794
 10,18    2   01:54      F           796
 11,18    2   01:59      F           795
              01:59  PGM DISABLED
              02:19  PGM ENABLED
              02:29  PGM DISABLED
              08:53  PGM ENABLED
 12,18    2   08:54      F           765
 13,18    2   08:54      F           778
 14,18    2   08:55      F           770
 15,18    2   08:56      F           776
 16,18    2   08:56      F           778
 17,18    2   08:57      F           784
 18,18    2   08:58      F           780
  1,18    3   08:58      F           782
  2,18    3   08:59      F           801
  3,18    3   09:00      F           784
  4,18    3   09:00      F           787
  5,18    3   09:01      F           788
  6,18    3   09:02      F           789
  7,18    3   09:03      F           793
  8,18    3   09:04      F           794
  9,18    3   09:06      F           794
 10,18    3   09:07      F           792
 11,18    3   09:09      F           797
 12,18    3   09:10      F           795
 13,18    3   09:13      F           797
 14,18    3   09:15      F           800
 15,18    3   09:19      F           797
 16,18    3   09:22      F           795
              09:33  PGM DISABLED
              09:51  PGM ENABLED
 17,18    3   09:52      F           784
 18,18    3   09:53      F           788
  1,18    4   09:54      F           788
  2,18    4   09:55      F           787
  3,18    4   09:56      F           792
  4,18    4   09:58      F           793
  5,18    4   09:59      F           793
  6,18    4   10:00      F           794
  7,18    4   10:02      F           795
  8,18    4   10:03      F           802
  9,18    4   10:05      F           794
 10,18    4   10:06      F           800
 11,18    4   10:08      F           803
 12,18    4   10:09      F           799
 13,18    4   10:11      F           800
 14,18    4   10:13      F           800
 15,18    4   10:16      F           801
 16,18    4   10:19      F           802
 17,18    4   10:23      F           801
              10:31  PGM DISABLED
              14:11  PGM ENABLED
 18,18    4   14:14      F           776
              14:15  PGM DONE 02-MAY
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   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  08:54  3-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705585
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 11:42 MO 30-APR-07
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TU  1-MAY-07 ------
  1,18    1   22:58  0.419      7.12   1914     000007892
  2,18    1   22:59  0.502      7.16   2504     000009997

  3,18    1   23:00  0.502      7.16   2504     000012167
  4,18    1   23:01  0.499      7.20   2492     000014503
  5,18    1   23:02  0.499      7.20   2492     000016831
  6,18    1   23:03  0.499      7.20   2492     000019200
  7,18    1   23:04  0.444      7.93   2319     000021572
  8,18    1   23:05  0.444      7.93   2319     000023893
  9,18    1   23:06  0.396      7.45   1844     000026261
 10,18    1   23:07  0.359      7.46   1603     000028607
 11,18    1   23:09  0.313      7.62   1336     000030933
 12,18    1   23:11  0.313      7.62   1336     000033273
 13,18    1   23:12  0.324      7.34   1359     000035625
 14,18    1   23:15  0.276      7.08   1035     000038116
 15,18    1   23:18  0.223      6.92  738.4     000040506
 16,18    1   23:21  0.200      6.50  589.6     000042848
 17,18    1   23:25  0.198      6.38  571.7     000045196
-------------------- WE  2-MAY-07 ------
 18,18    1   01:22  0.177      5.81  438.6     000051778
  1,18    2   01:26  0.215      6.67  672.1     000054130

  2,18    2   01:30  0.231      6.75  760.0     000056494
  3,18    2   01:33  0.240      7.02  832.1     000058850
  4,18    2   01:36  0.251      7.47  950.5     000061204
  5,18    2   01:38  0.260      7.19  959.3     000063558
  6,18    2   01:41  0.248      7.28  906.6     000065902
  7,18    2   01:43  0.230      6.84  762.1     000068257
  8,18    2   01:47  0.226      6.66  726.3     000070610
  9,18    2   01:50  0.210      6.29  612.5     000072978
 10,18    2   01:54  0.198      6.16  552.0     000075322
 11,18    2   01:59  0.178      5.78  442.4     000077671
 12,18    2   08:54  0.537      8.41   3240     000086849
 13,18    2   08:54  0.537      8.41   3240     000089172
 14,18    2   08:55  0.642      8.69   4320     000091440
 15,18    2   08:56  0.642      8.69   4320     000094321
 16,18    2   08:56  0.642      8.69   4320     000097274
 17,18    2   08:57  0.579      8.37   3590     000100055
 18,18    2   08:58  0.579      8.37   3590     000102448
  1,18    3   08:58  0.579      8.37   3590     000104841
  2,18    3   08:59  0.490      8.63   2916     000107389
  3,18    3   09:00  0.490      8.63   2916     000109334
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  4,18    3   09:00  0.490      8.63   2916     000111328
  5,18    3   09:01  0.436      8.47   2411     000113155
  6,18    3   09:02  0.436      8.47   2411     000115406
  7,18    3   09:03  0.386      8.28   1975     000117704
  8,18    3   09:04  0.386      8.28   1975     000120075
  9,18    3   09:06  0.338      8.15   1599     000122425
 10,18    3   09:07  0.314      7.78   1375     000124757
 11,18    3   09:09  0.314      7.78   1375     000127119
 12,18    3   09:10  0.314      7.80   1378     000129464
 13,18    3   09:13  0.275      7.62   1104     000131929
 14,18    3   09:15  0.226      7.06  769.9     000134345
 15,18    3   09:19  0.219      6.81  709.5     000136692
 16,18    3   09:22  0.203      6.80  631.9     000139039
 17,18    3   09:52  0.401      8.13   2051     000141890
 18,18    3   09:53  0.419      8.07   2170     000144250
  1,18    4   09:54  0.419      8.07   2170     000146602
  2,18    4   09:55  0.407      8.38   2164     000148954
  3,18    4   09:56  0.407      8.38   2164     000151299
  4,18    4   09:58  0.367      8.17   1815     000153792
  5,18    4   09:59  0.349      8.20   1692     000156559
  6,18    4   10:00  0.349      8.20   1692     000158645
  7,18    4   10:02  0.344      7.91   1596     000161025
  8,18    4   10:03  0.366      8.41   1856     000163387
  9,18    4   10:05  0.366      8.41   1856     000165739
 10,18    4   10:06  0.328      8.00   1503     000168152
 11,18    4   10:08  0.316      8.05   1433     000170495
 12,18    4   10:09  0.301      7.96   1322     000172842
 13,18    4   10:11  0.281      7.66   1149     000175193
 14,18    4   10:13  0.255      7.51  974.1     000177532
 15,18    4   10:16  0.238      6.79  796.7     000179879
 16,18    4   10:19  0.221      6.64  699.3     000182228
 17,18    4   10:23  0.210      6.00  584.2     000184576
 18,18    4   14:14  0.236      6.80  789.8     000190274
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  08:55  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 11:42 MO 30-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  08:55  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 11:42 MO 30-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
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SAMPLER ID# 1163686245  08:55  3-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 11:42 MO 30-APR-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162970974  10:24  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN R   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 20 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  24 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   150 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.320 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  10:24  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:52 MO 30-APR-07
Nominal Sample Volume =  150 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              11:53  PGM DISABLED
------------- TU 01-MAY-07 -------------
              06:09  PGM ENABLED
              06:11  PGM DISABLED
              10:43  PGM ENABLED
              10:45  PGM DISABLED
              10:47  PGM ENABLED
  1,24    1   11:02      T  DJ         *
  2,24    1   11:17      T           532
              11:29  PGM DISABLED
              11:31  PGM ENABLED
  3,24    1   11:46      T           491
              11:55  PGM DISABLED
              11:57  PGM ENABLED
  4,24    1   12:12      T           494
  5,24    1   12:27      T           493
              12:39  PGM DISABLED
              12:41  PGM ENABLED
              12:51  PGM DISABLED
              12:53  PGM ENABLED
  6,24    1   13:08      T           497
  7,24    1   13:23      T           498
  8,24    1   13:38      T           500
              13:43  PGM DISABLED
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              13:49  PGM ENABLED
              13:55  PGM DISABLED
              13:57  PGM ENABLED
              13:59  PGM DISABLED
              14:11  PGM ENABLED
              14:15  PGM DISABLED
              15:29  PGM ENABLED
              15:31  PGM DISABLED
              15:49  PGM ENABLED
              15:51  PGM DISABLED
              17:03  PGM ENABLED
              17:05  PGM DISABLED
              17:27  PGM ENABLED
              17:29  PGM DISABLED
              18:07  PGM ENABLED
              18:09  PGM DISABLED
              18:45  PGM ENABLED
              18:47  PGM DISABLED
              18:53  PGM ENABLED
              18:55  PGM DISABLED
              19:39  PGM ENABLED
              19:41  PGM DISABLED
              19:43  PGM ENABLED
  9,24    1   19:58      T           488
              20:05  PGM DISABLED
              20:15  PGM ENABLED
              20:19  PGM DISABLED
              20:29  PGM ENABLED
              20:33  PGM DISABLED
              20:39  PGM ENABLED
              20:41  PGM DISABLED
              20:47  PGM ENABLED
              20:49  PGM DISABLED
              21:25  PGM ENABLED
              21:27  PGM DISABLED
              21:31  PGM ENABLED
              21:33  PGM DISABLED
              21:55  PGM ENABLED
              22:07  PGM DISABLED
              22:09  PGM ENABLED
 10,24    1   22:24      T           488
              22:31  PGM DISABLED
              22:35  PGM ENABLED
              22:41  PGM DISABLED
              22:43  PGM ENABLED
 11,24    1   22:58      T           487
 12,24    1   23:13      T           489
 13,24    1   23:28      T           490
 14,24    1   23:43      T           493
 15,24    1   23:58      T           494
------------- WE 02-MAY-07 -------------
 16,24    1   00:13      T           491
 17,24    1   00:28      T           491
 18,24    1   00:43      T           493
 19,24    1   00:58      T           493
 20,24    1   01:13      T           491
 21,24    1   01:28      T           491
 22,24    1   01:43      T           491
 23,24    1   01:58      T           493
 24,24    1   02:13      T           492
  1,24    2   02:28      T           493
  2,24    2   02:43      T           493
  3,24    2   02:58      T           492
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  4,24    2   03:13      T           493
  5,24    2   03:28      T           493
  6,24    2   03:43      T           491
  7,24    2   03:58      T           493
  8,24    2   04:13      T           493
  9,24    2   04:28      T           491
 10,24    2   04:43      T           488
 11,24    2   04:58      T           491
 12,24    2   05:13      T           491
 13,24    2   05:28      T           490
 14,24    2   05:43      T           491
 15,24    2   05:58      T           491
 16,24    2   06:13      T           493
 17,24    2   06:28      T           490
 18,24    2   06:43      T           491
 19,24    2   06:58      T           489
 20,24    2   07:13      T           491
 21,24    2   07:28      T           488
              07:29  PGM DISABLED
              07:31  PGM ENABLED
 22,24    2   07:46      T           491
 23,24    2   08:01      T           491
 24,24    2   08:16      T           490
  1,24    3   08:31      T           491
  2,24    3   08:46      T           491
  3,24    3   09:01      T           487
  4,24    3   09:16      T           491
  5,24    3   09:31      T           489
  6,24    3   09:46      T           491
  7,24    3   10:01      T           490
  8,24    3   10:16      T           491
  9,24    3   10:31      T           489
 10,24    3   10:46      T           491
 11,24    3   11:01      T           494
 12,24    3   11:16      T           493
 13,24    3   11:31      T           493
 14,24    3   11:46      T           490
              11:55  PGM DISABLED
              11:59  PGM ENABLED
 15,24    3   12:14      T           491
 16,24    3   12:29      T           491
              12:39  PGM DISABLED
              12:41  PGM ENABLED
 17,24    3   12:56      T           493
              13:07  PGM DISABLED
              13:09  PGM ENABLED
              13:11  PGM DISABLED
              13:15  PGM ENABLED
              13:17  PGM DISABLED
              13:19  PGM ENABLED
 18,24    3   13:34      T           489
 19,24    3   13:49      T           493
              14:01  PGM DISABLED
              14:03  PGM ENABLED
 20,24    3   14:18      T           498
 21,24    3   14:33      T           493
 22,24    3   14:48      T           493
 23,24    3   15:03      T           490
 24,24    3   15:18      T           491
  1,24    4   15:33      T           491
  2,24    4   15:48      T           497
  3,24    4   16:03      T           495
              16:05  PGM DISABLED
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              16:07  PGM ENABLED
              16:09  PGM DISABLED
              16:11  PGM ENABLED
  4,24    4   16:26      T           495
  5,24    4   16:41      T           497
  6,24    4   16:56      T           496
  7,24    4   17:11      T           497
  8,24    4   17:26      T           497
  9,24    4   17:41      T           496
 10,24    4   17:56      T           494
 11,24    4   18:11      T           499
 12,24    4   18:26      T           495
 13,24    4   18:41      T           497
 14,24    4   18:56      T           497
 15,24    4   19:11      T           495
 16,24    4   19:26      T           497
 17,24    4   19:41      T           497
 18,24    4   19:56      T           495
 19,24    4   20:11      T           494
 20,24    4   20:26      T           493
 21,24    4   20:41      T           493
 22,24    4   20:56      T           490
 23,24    4   21:11      T           491
 24,24    4   21:26      T           491
              21:27  PGM DONE 02-MAY

 
   SOURCE T  ==> TIME                
    ERROR DJ ==> DISTRIBUTOR JAMMED! 
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  10:25  3-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705808
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:52 MO 30-APR-07
Nominal Sample Volume =  150 ml
                                       FLOW         TOTAL

                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TU  1-MAY-07 ------
  1,24    1   11:02 *0.486      0.08  17.81     000000000
  2,24    1   11:17 *0.529      0.08  20.00     000000000

  3,24    1   11:46 *0.373      0.08  12.31     000000000
  4,24    1   12:12 *0.410      0.08  14.04     000000000
  5,24    1   12:27 *0.504      0.08  18.72     000000000
  6,24    1   13:08 *0.460      0.08  16.48     000000000
  7,24    1   13:23 *0.471      0.08  17.05     000000000
  8,24    1   13:38 *0.443      0.08  15.65     000000000
  9,24    1   19:58 *0.323      0.08  10.04     000000000
 10,24    1   22:24 *0.335      0.08  10.55     000000000
 11,24    1   22:58 *1.151      0.08  52.24     000000000
 12,24    1   23:13 *0.802      0.08  34.52     000000000
 13,24    1   23:28 *0.556      0.08  21.39     000000000
 14,24    1   23:43 *0.498      0.08  18.39     000000000
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 15,24    1   23:58 *0.556      0.08  21.39     000000000
-------------------- WE  2-MAY-07 ------
 16,24    1   00:13 *0.568      0.08  21.99     000000000

 17,24    1   00:28 *0.734      0.08  30.85     000000000
 18,24    1   00:43 *0.722      0.08  30.21     000000000
 19,24    1   00:58 *0.709      0.08  29.51     000000000
 20,24    1   01:13 *0.485      0.08  17.73     000000000
 21,24    1   01:28 *0.628      0.08  25.16     000000000
 22,24    1   01:43 *0.681      0.08  27.99     000000000
 23,24    1   01:58 *0.514      0.08  19.24     000000000
 24,24    1   02:13 *0.647      0.08  26.20     000000000
  1,24    2   02:28 *0.649      0.08  26.29     000000000
  2,24    2   02:43 *0.736      0.08  30.94     000000000
  3,24    2   02:58 *0.456      0.08  16.30     000000000
  4,24    2   03:13 *0.440      0.08  15.49     000000000
  5,24    2   03:28 *0.441      0.08  15.57     000000000
  6,24    2   03:43 *0.411      0.08  14.12     000000000
  7,24    2   03:58 *0.431      0.08  15.08     000000000
  8,24    2   04:13 *0.416      0.08  14.36     000000000
  9,24    2   04:28 *0.488      0.08  17.89     000000000
 10,24    2   04:43 *0.428      0.08  14.92     000000000
 11,24    2   04:58 *0.757      0.08  32.11     000000000
 12,24    2   05:13 *0.584      0.08  22.87     000000000
 13,24    2   05:28 *0.568      0.08  21.99     000000000
 14,24    2   05:43 *0.759      0.08  32.19     000000000
 15,24    2   05:58 *0.473      0.08  17.13     000000000
 16,24    2   06:13 *0.671      0.08  27.45     000000000
 17,24    2   06:28 *0.362      0.08  11.77     000000000
 18,24    2   06:43 *0.552      0.08  21.21     000000000
 19,24    2   06:58 *0.429      0.08  15.00     000000000
 20,24    2   07:13 *0.483      0.08  17.64     000000000
 21,24    2   07:28 *0.411      0.08  14.12     000000000
 22,24    2   07:46 *0.579      0.08  22.61     000000000
 23,24    2   08:01 *0.358      0.08  11.61     000000000
 24,24    2   08:16 *0.543      0.08  20.69     000000000
  1,24    3   08:31 *0.569      0.08  22.08     000000000
  2,24    3   08:46 *0.523      0.08  19.66     000000000
  3,24    3   09:01 *1.344      0.08  59.95     000000000
  4,24    3   09:16 *0.719      0.08  30.04     000000000
  5,24    3   09:31 *0.440      0.08  15.49     000000000
  6,24    3   09:46 *0.594      0.08  23.39     000000000
  7,24    3   10:01 *0.967      0.08  43.21     000000000
  8,24    3   10:16 *0.496      0.08  18.31     000000000
  9,24    3   10:31 *0.433      0.08  15.17     000000000
 10,24    3   10:46 *0.614      0.08  24.44     000000000
 11,24    3   11:01 *0.358      0.08  11.61     000000000
 12,24    3   11:16 *0.325      0.08  10.11     000000000
 13,24    3   11:31 *0.337      0.08  10.64     000000000
 14,24    3   11:46 *0.431      0.08  15.08     000000000
 15,24    3   12:14 *0.410      0.08  14.04     000000000
 16,24    3   12:29 *0.493      0.08  18.14     000000000
 17,24    3   12:56 *0.378      0.08  12.54     000000000
 18,24    3   13:34 *0.331      0.08  10.40     000000000
 19,24    3   13:49 *0.343      0.08  10.94     000000000
 20,24    3   14:18 *0.534      0.08  20.27     000000000
 21,24    3   14:33 *0.463      0.08  16.64     000000000
 22,24    3   14:48 *0.398      0.08  13.48     000000000
 23,24    3   15:03 *0.443      0.08  15.65     000000000
 24,24    3   15:18 *0.375      0.08  12.38     000000000
  1,24    4   15:33 *0.362      0.08  11.77     000000000
  2,24    4   15:48 *0.356      0.08  11.53     000000000
  3,24    4   16:03 *0.326      0.08  10.19     000000000
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  4,24    4   16:26 *0.331      0.08  10.40     000000000
  5,24    4   16:41 *0.346      0.08  11.08     000000000
  6,24    4   16:56 *2.157      0.08  63.44     000000000
  7,24    4   17:11 *0.511      0.08  19.08     000000000
  8,24    4   17:26 *0.533      0.08  20.19     000000000
  9,24    4   17:41 *0.513      0.08  19.16     000000000
 10,24    4   17:56 *0.431      0.08  15.08     000000000
 11,24    4   18:11 *0.433      0.08  15.17     000000000
 12,24    4   18:26 *0.426      0.08  14.84     000000000
 13,24    4   18:41 *0.508      0.08  18.91     000000000
 14,24    4   18:56 *0.381      0.08  12.69     000000000
 15,24    4   19:11 *0.373      0.08  12.31     000000000
 16,24    4   19:26 *0.358      0.08  11.61     000000000
 17,24    4   19:41 *0.346      0.08  11.08     000000000
 18,24    4   19:56 *0.348      0.08  11.16     000000000
 19,24    4   20:11 *0.356      0.08  11.53     000000000
 20,24    4   20:26 *0.350      0.08  11.23     000000000
 21,24    4   20:41 *0.448      0.08  15.90     000000000
 22,24    4   20:56 *0.348      0.08  11.16     000000000
 23,24    4   21:11 *0.596      0.08  23.47     000000000
 24,24    4   21:26 *0.516      0.08  19.33     000000000
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  10:26  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:52 MO 30-APR-07
Nominal Sample Volume =  150 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  10:26  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:52 MO 30-APR-07
Nominal Sample Volume =  150 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  10:26  3-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:52 MO 30-APR-07
Nominal Sample Volume =  150 ml
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                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162968309  09:40  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN L   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     376.0 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.150 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  09:41  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 11:25 MO 30-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              11:25  PGM DISABLED
------------- TU 01-MAY-07 -------------
              22:53  PGM ENABLED
  1,18    1   22:58      F           734
  2,18    1   23:01      F           767
  3,18    1   23:05      F           758
  4,18    1   23:08      F           767
  5,18    1   23:12      F           743
  6,18    1   23:17      F           746
  7,18    1   23:22      F           750
              23:25  PGM DISABLED
------------- WE 02-MAY-07 -------------
              08:49  PGM ENABLED
  8,18    1   08:51      F           742
  9,18    1   08:53      F           759
 10,18    1   08:54      F           732
 11,18    1   08:55      F           755
 12,18    1   08:56      F           735
 13,18    1   08:57      F           745
 14,18    1   08:58      F           764
 15,18    1   08:58      F           765
 16,18    1   08:59      F           764
 17,18    1   09:00      F           747
 18,18    1   09:01      F           765
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  1,18    2   09:02      F           745
  2,18    2   09:03      F           749
  3,18    2   09:04      F           753
  4,18    2   09:06      F           777
  5,18    2   09:07      F           775
  6,18    2   09:08      F           751
  7,18    2   09:10      F           754
  8,18    2   09:12      F           780
  9,18    2   09:15      F           753
 10,18    2   09:17      F           777
 11,18    2   09:20      F           756
 12,18    2   09:24      F           759
 13,18    2   09:27      F           820
 14,18    2   09:32      F           751
 15,18    2   09:37      F           783
 16,18    2   09:42      F           762
 17,18    2   09:48      F           783
 18,18    2   09:53      F           778
  1,18    3   09:56      F           753
  2,18    3   09:59      F           779
  3,18    3   10:02      F           754
  4,18    3   10:05      F           768
  5,18    3   10:08      F           754
  6,18    3   10:12      F           777
  7,18    3   10:15      F           753
  8,18    3   10:19      F           777
  9,18    3   10:24      F           755
 10,18    3   10:28      F           757
 11,18    3   10:34      F           775
 12,18    3   10:39      F           774
 13,18    3   10:45      F           783
 14,18    3   10:51      F           831
 15,18    3   10:57      F           789
 16,18    3   11:03      F           799
 17,18    3   11:09      F           779
 18,18    3   11:15      F           754
              11:15  PGM DISABLED
              16:51  PGM ENABLED
              16:55  PGM DISABLED
              16:59  PGM ENABLED
              17:01  PGM DISABLED
------------- TH 03-MAY-07 -------------
              02:09  PGM ENABLED
  1,18    4   02:15      F           753
  2,18    4   02:20      F           743
  3,18    4   02:23      F           773
  4,18    4   02:26      F           751
  5,18    4   02:30      F           755
  6,18    4   02:33      F           759
  7,18    4   02:37      F           777
  8,18    4   02:41      F           739
  9,18    4   02:45      F           755
 10,18    4   02:48      F           759
 11,18    4   02:51      F           759
 12,18    4   02:54      F           761
 13,18    4   02:57      F           745
 14,18    4   03:00      F           765
 15,18    4   03:02      F           761
 16,18    4   03:05      F           745
 17,18    4   03:07      F           767
 18,18    4   03:10      F           767
              03:11  PGM DONE 03-MAY
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   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  09:41  3-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164699456
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 11:25 MO 30-APR-07
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL

                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TU  1-MAY-07 ------
  1,18    1   22:58  0.174      1.51  83.81     000001418
  2,18    1   23:01  0.208      1.64  118.9     000001761

  3,18    1   23:05  0.197      1.52  101.4     000002139
  4,18    1   23:08  0.192      1.66  106.7     000002516
  5,18    1   23:12  0.187      1.56  96.61     000002897
  6,18    1   23:17  0.175      1.41  79.36     000003273
  7,18    1   23:22  0.157      1.24  59.47     000003650
-------------------- WE  2-MAY-07 ------

  8,18    1   08:51  0.421      1.32  263.7     000007296
  9,18    1   08:53  0.421      1.32  263.7     000007670
 10,18    1   08:54  0.494      1.46  365.4     000008026
 11,18    1   08:55  0.494      1.46  365.4     000008404
 12,18    1   08:56  0.494      1.49  372.9     000008775
 13,18    1   08:57  0.494      1.49  372.9     000009155
 14,18    1   08:58  0.507      1.74  451.7     000009523
 15,18    1   08:58  0.507      1.74  451.7     000009900
 16,18    1   08:59  0.497      1.67  421.8     000010286
 17,18    1   09:00  0.497      1.67  421.8     000010658
 18,18    1   09:01  0.464      1.64  376.1     000011064
  1,18    2   09:02  0.464      1.64  376.1     000011440
  2,18    2   09:03  0.429      1.68  345.3     000011840
  3,18    2   09:04  0.429      1.68  345.3     000012208
  4,18    2   09:06  0.388      1.62  288.1     000012617
  5,18    2   09:07  0.341      1.74  257.8     000012994
  6,18    2   09:08  0.341      1.74  257.8     000013372
  7,18    2   09:10  0.280      1.95  217.2     000013761
  8,18    2   09:12  0.250      1.89  178.7     000014138
  9,18    2   09:15  0.232      1.78  150.7     000014512
 10,18    2   09:17  0.215      1.62  123.2     000014891
 11,18    2   09:20  0.207      1.72  123.2     000015267
 12,18    2   09:24  0.190      1.54  97.83     000015642
 13,18    2   09:27  0.182      1.51  89.93     000016019
 14,18    2   09:32  0.175      1.33  74.85     000016394
 15,18    2   09:37  0.174      1.41  78.26     000016771
 16,18    2   09:42  0.170      1.29  69.61     000017146
 17,18    2   09:48  0.165      1.30  67.19     000017525
 18,18    2   09:53  0.195      1.59  104.8     000017900
  1,18    3   09:56  0.208      1.63  118.2     000018273
  2,18    3   09:59  0.214      1.69  127.1     000018648
  3,18    3   10:02  0.210      1.64  120.5     000019024

Page 5



basin l report.txt
  4,18    3   10:05  0.208      1.66  120.3     000019400
  5,18    3   10:08  0.207      1.58  113.2     000019776
  6,18    3   10:12  0.189      1.56  97.85     000020152
  7,18    3   10:15  0.194      1.62  105.5     000020527
  8,18    3   10:19  0.190      1.57  99.73     000020903
  9,18    3   10:24  0.175      1.49  83.86     000021280
 10,18    3   10:28  0.177      1.31  74.74     000021655
 11,18    3   10:34  0.172      1.31  71.70     000022031
 12,18    3   10:39  0.156      1.24  58.57     000022407
 13,18    3   10:45  0.172      1.25  68.41     000022784
 14,18    3   10:51  0.170      1.26  67.99     000023158
 15,18    3   10:57  0.152      1.10  50.19     000023536
 16,18    3   11:03  0.175      1.33  74.85     000023912
 17,18    3   11:09  0.167      1.31  68.70     000024288
 18,18    3   11:15  0.152      1.11  50.65     000024662
-------------------- TH  3-MAY-07 ------

  1,18    4   02:15  0.164      1.34  68.25     000031812
  2,18    4   02:20  0.184      1.76  106.2     000032188
  3,18    4   02:23  0.205      1.57  111.2     000032564
  4,18    4   02:26  0.205      1.68  119.0     000032940
  5,18    4   02:30  0.195      1.79  118.0     000033325
  6,18    4   02:33  0.187      1.63  100.9     000033700
  7,18    4   02:37  0.189      1.61  100.9     000034075
  8,18    4   02:41  0.182      1.59  94.69     000034452
  9,18    4   02:45  0.185      1.61  98.42     000034829
 10,18    4   02:48  0.194      1.72  112.0     000035202
 11,18    4   02:51  0.203      1.69  118.3     000035578
 12,18    4   02:54  0.208      1.78  129.0     000035953
 13,18    4   02:57  0.222      1.68  133.5     000036325
 14,18    4   03:00  0.223      1.82  146.1     000036701
 15,18    4   03:02  0.230      1.90  159.2     000037077
 16,18    4   03:05  0.228      1.87  155.0     000037454
 17,18    4   03:07  0.219      1.79  139.1     000037836
 18,18    4   03:10  0.210      1.73  127.1     000038212
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  09:42  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 11:25 MO 30-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  09:42  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 11:25 MO 30-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
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                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  09:42  3-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 11:25 MO 30-APR-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1161168740  09:26  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN D   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 2 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     469.1 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.090 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  09:26  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 10:58 MO 30-APR-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              10:58  PGM DISABLED
------------- TU 01-MAY-07 -------------
              22:55  PGM ENABLED
  1,18    1   23:05      F          1083
  2,18    1   23:06      F          1084
  3,18    1   23:11      F          1073
  4,18    1   23:16      F          1091
  5,18    1   23:22      F          1079
  6,18    1   23:32      F          1081
  7,18    1   23:45      F  NM         *
------------- WE 02-MAY-07 -------------
              00:05  PGM DISABLED
              00:07  PGM ENABLED
              00:09  PGM DISABLED
              00:11  PGM ENABLED
              00:13  PGM DISABLED
              00:15  PGM ENABLED
              00:17  PGM DISABLED
              00:19  PGM ENABLED
              00:29  PGM DISABLED
              01:17  PGM ENABLED
  8,18    1   01:31      F          1079
              01:35  PGM DISABLED
              01:37  PGM ENABLED
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  9,18    1   01:46      F          1073
 10,18    1   01:56      F          1079
 11,18    1   02:06      F          1139
 12,18    1   02:17      F          1078
 13,18    1   02:28      F          1079
 14,18    1   02:40      F  NM         *
              02:55  PGM DISABLED
              02:57  PGM ENABLED
              03:05  PGM DISABLED
              08:49  PGM ENABLED
 15,18    1   08:56      F          1061
 16,18    1   08:56      F          1061
 17,18    1   09:00      F          1082
 18,18    1   09:03      F          1079
  1,18    2   09:04      F          1084
  2,18    2   09:06      F          1078
  3,18    2   09:07      F          1083
  4,18    2   09:10      F          1087
  5,18    2   09:17      F          1091
  6,18    2   09:22      F          1087
  7,18    2   09:28      F          1090
  8,18    2   09:37      F          1090
  9,18    2   09:46      F          1090
 10,18    2   09:55      F          1090
 11,18    2   10:01      F          1087
 12,18    2   10:06      F          1085
 13,18    2   10:11      F          1090
 14,18    2   10:19      F          1084
 15,18    2   10:26      F          1090
 16,18    2   10:33      F          1090
 17,18    2   10:44      F  NM         *
 18,18    2   10:58      F  NM         *
              11:19  PGM DISABLED
              11:21  PGM ENABLED
              11:25  PGM DISABLED
              14:03  PGM ENABLED
  1,18    3   14:09      F          1075
  2,18    3   14:17      F          1078
  3,18    3   14:27      F          1079
  4,18    3   14:36      F          1073
  5,18    3   14:45      F          1080
  6,18    3   14:56      F          1249
  7,18    3   15:11      F  NM         *
              15:27  PGM DISABLED
              15:29  PGM ENABLED
              15:33  PGM DISABLED
              16:53  PGM ENABLED
  8,18    3   17:03      F          1073
  9,18    3   17:10      F          1078
 10,18    3   17:20      F          1065
 11,18    3   17:31      F          1074
 12,18    3   17:40      F          1085
 13,18    3   17:48      F          1073
 14,18    3   18:00      F          1079
 15,18    3   18:10      F          1103
 16,18    3   18:23      F  NL         *
 17,18    3   18:46      F  NM         *
              18:53  PGM DISABLED
------------- TH 03-MAY-07 -------------
              02:03  PGM ENABLED
 18,18    3   02:06      F          1068
  1,18    4   02:07      F          1074
  2,18    4   02:09      F          1069
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  3,18    4   02:11      F          1078
  4,18    4   02:12      F          1080
  5,18    4   02:14      F          1084
  6,18    4   02:15      F          1085
  7,18    4   02:17      F          1085
  8,18    4   02:19      F          1088
  9,18    4   02:20      F          1082
 10,18    4   02:22      F          1091
 11,18    4   02:23      F          1090
 12,18    4   02:25      F          1098
 13,18    4   02:27      F          1085
 14,18    4   02:29      F          1097
 15,18    4   02:31      F          1096
 16,18    4   02:36      F          1090
 17,18    4   02:39      F          1085
 18,18    4   02:44      F          1090
              02:44  PGM DONE 03-MAY

 
   SOURCE F  ==> FLOW                
    ERROR NL ==> NO LIQUID DETECTED! 
    ERROR NM ==> NO MORE LIQUID!     
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  09:27  3-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705357
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 10:58 MO 30-APR-07
Nominal Sample Volume =  210 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TU  1-MAY-07 ------
  1,18    1   23:05  0.335      2.25  349.4     000000470

  2,18    1   23:06  0.335      2.25  349.4     000000941
  3,18    1   23:11  0.278      0.96  113.9     000001515
  4,18    1   23:16  0.228      0.76  67.56     000001986
  5,18    1   23:22  0.173      1.00  59.41     000002436
  6,18    1   23:32  0.135      1.18  48.44     000002905
  7,18    1   23:45  0.115      0.78  25.24     000003374
-------------------- WE  2-MAY-07 ------
  8,18    1   01:31  0.150      1.00  48.00     000004583
  9,18    1   01:46  0.168      0.77  43.84     000005266

 10,18    1   01:56  0.136      1.16  48.48     000005735
 11,18    1   02:06  0.123      0.98  35.27     000006204
 12,18    1   02:17  0.136      0.89  37.20     000006670
 13,18    1   02:28  0.132      1.16  45.92     000007140
 14,18    1   02:40  0.115      0.96  31.07     000007609
 15,18    1   08:56  0.534      1.92  581.1     000008676
 16,18    1   08:56  0.534      1.92  581.1     000009160
 17,18    1   09:00  0.386      1.91  364.5     000009934
 18,18    1   09:03  0.335      2.77  430.2     000010398
  1,18    2   09:04  0.335      2.77  430.2     000010864
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  2,18    2   09:06  0.320      2.31  335.6     000011383
  3,18    2   09:07  0.310      1.59  220.8     000011846
  4,18    2   09:10  0.291      0.96  122.0     000012313
  5,18    2   09:17  0.217      1.29  106.3     000012786
  6,18    2   09:22  0.186      1.35  89.28     000013255
  7,18    2   09:28  0.158      1.36  70.64     000013722
  8,18    2   09:37  0.136      1.35  56.42     000014194
  9,18    2   09:46  0.133      1.32  53.22     000014662
 10,18    2   09:55  0.201      1.04  77.13     000015132
 11,18    2   10:01  0.226      1.26  110.8     000015601
 12,18    2   10:06  0.221      1.18  100.5     000016068
 13,18    2   10:11  0.210      1.29  101.4     000016538
 14,18    2   10:19  0.175      1.35  81.33     000017015
 15,18    2   10:26  0.153      1.31  64.94     000017488
 16,18    2   10:33  0.140      1.17  50.63     000017957
 17,18    2   10:44  0.128      1.15  43.86     000018426
 18,18    2   10:58  0.120      0.97  33.41     000018922
  1,18    3   14:09  0.230      1.24  111.4     000020120
  2,18    3   14:17  0.197      1.14  81.52     000020590
  3,18    3   14:27  0.150      1.24  59.52     000021059
  4,18    3   14:36  0.138      1.33  56.57     000021529
  5,18    3   14:45  0.133      1.31  52.81     000021998
  6,18    3   14:56  0.122      1.00  35.29     000022467
  7,18    3   15:11  0.108      0.86  25.51     000022936
  8,18    3   17:03  0.181      1.10  69.94     000023854
  9,18    3   17:10  0.156      1.33  68.02     000024322
 10,18    3   17:20  0.133      1.17  47.17     000024790
 11,18    3   17:31  0.130      1.25  48.58     000025259
 12,18    3   17:40  0.158      1.43  74.27     000025729
 13,18    3   17:48  0.153      1.06  52.54     000026197
 14,18    3   18:00  0.132      1.16  45.92     000026668
 15,18    3   18:10  0.123      1.29  46.43     000027135
 16,18    3   18:23  0.115      0.82  26.54     000027605
 17,18    3   18:46  0.095      0.64  15.60     000028070
-------------------- TH  3-MAY-07 ------

 18,18    3   02:06  0.313      2.22  313.0     000028743
  1,18    4   02:07  0.330      1.65  250.8     000029208
  2,18    4   02:09  0.330      1.77  269.1     000029679
  3,18    4   02:11  0.326      2.29  342.6     000030146
  4,18    4   02:12  0.326      2.29  342.6     000030609
  5,18    4   02:14  0.324      2.31  343.1     000031083
  6,18    4   02:15  0.318      2.18  314.4     000031553
  7,18    4   02:17  0.318      2.18  314.4     000032024
  8,18    4   02:19  0.316      1.55  221.9     000032525
  9,18    4   02:20  0.300      2.54  336.1     000032965
 10,18    4   02:22  0.298      2.30  301.9     000033435
 11,18    4   02:23  0.301      1.83  244.0     000033903
 12,18    4   02:25  0.290      1.99  250.8     000034373
 13,18    4   02:27  0.283      2.25  274.3     000034842
 14,18    4   02:29  0.283      2.25  274.3     000035308
 15,18    4   02:31  0.275      2.08  242.5     000035788
 16,18    4   02:36  0.243      1.25  122.0     000036292
 17,18    4   02:39  0.235      1.99  184.4     000036763
 18,18    4   02:44  0.231      1.28  116.2     000037236
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  09:28  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
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PROGRAM: SHOWERS   
Program Started at 10:58 MO 30-APR-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  09:28  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 10:58 MO 30-APR-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  09:28  3-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 10:58 MO 30-APR-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163337593  09:59  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN M   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 15 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  24 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   150 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.150 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  10:00  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 11:36 MO 30-APR-07
Nominal Sample Volume =  150 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              11:36  PGM DISABLED
------------- TU 01-MAY-07 -------------
              22:55  PGM ENABLED
  1,24    1   23:10      T           440
  2,24    1   23:25      T           439
  3,24    1   23:40      T           442
  4,24    1   23:55      T           439
------------- WE 02-MAY-07 -------------
  5,24    1   00:10      T           442
  6,24    1   00:25      T           444
  7,24    1   00:40      T           438
  8,24    1   00:55      T           444
  9,24    1   01:10      T           442
 10,24    1   01:25      T           444
 11,24    1   01:40      T           442
 12,24    1   01:55      T           442
 13,24    1   02:10      T           446
 14,24    1   02:25      T           442
 15,24    1   02:40      T           443
 16,24    1   02:55      T           438
 17,24    1   03:10      T           441
 18,24    1   03:25      T           444
 19,24    1   03:40      T           442
 20,24    1   03:55      T           443
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 21,24    1   04:10      T           444
 22,24    1   04:25      T           438
 23,24    1   04:40      T           434
 24,24    1   04:55      T           444
  1,24    2   05:10      T           442
  2,24    2   05:25      T           439
  3,24    2   05:40      T           438
  4,24    2   05:55      T           439
  5,24    2   06:10      T           442
  6,24    2   06:25      T           439
  7,24    2   06:40      T           441
  8,24    2   06:55      T           443
  9,24    2   07:10      T           439
 10,24    2   07:25      T           442
 11,24    2   07:40      T           443
 12,24    2   07:55      T           434
 13,24    2   08:10      T           447
 14,24    2   08:25      T           443
 15,24    2   08:40      T           444
 16,24    2   08:55      T           438
 17,24    2   09:10      T           436
 18,24    2   09:25      T           438
 19,24    2   09:40      T           438
 20,24    2   09:55      T           438
 21,24    2   10:10      T           438
 22,24    2   10:25      T           440
 23,24    2   10:40      T           440
 24,24    2   10:55      T           443
  1,24    3   11:10      T           444
  2,24    3   11:25      T           442
  3,24    3   11:40      T           440
  4,24    3   11:55      T           440
  5,24    3   12:10      T           441
  6,24    3   12:25      T           442
  7,24    3   12:40      T           443
  8,24    3   12:55      T           444
  9,24    3   13:10      T           444
 10,24    3   13:25      T           444
 11,24    3   13:40      T           444
 12,24    3   13:55      T           445
 13,24    3   14:10      T           444
 14,24    3   14:25      T           444
 15,24    3   14:40      T           444
 16,24    3   14:55      T           444
 17,24    3   15:10      T           444
 18,24    3   15:25      T           444
 19,24    3   15:40      T           444
 20,24    3   15:55      T           444
 21,24    3   16:10      T           444
 22,24    3   16:25      T           447
 23,24    3   16:40      T           444
 24,24    3   16:55      T           448
  1,24    4   17:10      T           448
  2,24    4   17:25      T           444
  3,24    4   17:40      T           446
  4,24    4   17:55      T           444
  5,24    4   18:10      T           444
  6,24    4   18:25      T           444
  7,24    4   18:40      T           444
  8,24    4   18:55      T           444
  9,24    4   19:10      T           444
 10,24    4   19:25      T           444
 11,24    4   19:40      T           444
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 12,24    4   19:55      T           444
 13,24    4   20:10      T           444
 14,24    4   20:25      T           443
 15,24    4   20:40      T           442
 16,24    4   20:55      T           444
 17,24    4   21:10      T           442
 18,24    4   21:25      T           440
 19,24    4   21:40      T           440
 20,24    4   21:55      T           440
 21,24    4   22:10      T           441
 22,24    4   22:25      T           440
 23,24    4   22:40      T           440
 24,24    4   22:55      T           441
              22:55  PGM DONE 02-MAY

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  10:00  3-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1165054302
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 11:36 MO 30-APR-07
Nominal Sample Volume =  150 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TU  1-MAY-07 ------
  1,24    1   23:10 *0.845    - 0.09 -41.43    -000000487

  2,24    1   23:25 *0.747    - 1.51 -595.4    -000001868
  3,24    1   23:40 *0.581    - 1.51 -428.4    -000001868
  4,24    1   23:55 *0.464    - 1.51 -315.4    -000001868
-------------------- WE  2-MAY-07 ------
  5,24    1   00:10 *0.401    - 1.51 -256.8    -000001868
  6,24    1   00:25 *0.374    - 1.51 -233.2    -000001868

  7,24    1   00:40 *0.354    - 1.51 -215.8    -000001868
  8,24    1   00:55 *0.342    - 1.51 -205.6    -000001868
  9,24    1   01:10 *0.332    - 1.51 -197.3    -000001868
 10,24    1   01:25 *0.334    - 1.51 -198.6    -000001868
 11,24    1   01:40 *0.417    - 1.51 -272.0    -000001868
 12,24    1   01:55 *0.427    - 1.51 -281.3    -000001868
 13,24    1   02:10 *0.417    - 1.51 -272.0    -000001868
 14,24    1   02:25 *0.417    - 1.51 -272.0    -000001868
 15,24    1   02:40 *0.411    - 1.51 -266.0    -000001868
 16,24    1   02:55 *0.391    - 1.51 -248.0    -000001868
 17,24    1   03:10 *0.376    - 1.51 -234.6    -000001868
 18,24    1   03:25 *0.364    - 1.51 -224.3    -000001868
 19,24    1   03:40 *0.352    - 1.51 -214.3    -000001868
 20,24    1   03:55 *0.342    - 1.51 -205.6    -000001868
 21,24    1   04:10 *0.331    - 1.51 -195.9    -000001868
 22,24    1   04:25 *0.322    - 1.51 -188.7    -000001868
 23,24    1   04:40 *0.312    - 1.51 -180.6    -000001868
 24,24    1   04:55 *0.304    - 1.51 -173.5    -000001868
  1,24    2   05:10 *0.294    - 1.51 -165.6    -000001868
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  2,24    2   05:25 *0.285    - 1.51 -158.7    -000001868
  3,24    2   05:40 *0.277    - 1.51 -152.2    -000001868
  4,24    2   05:55 *0.269    - 1.51 -145.5    -000001868
  5,24    2   06:10 *0.260    - 1.51 -139.2    -000001868
  6,24    2   06:25 *0.254    - 1.51 -133.9    -000001868
  7,24    2   06:40 *0.244    - 1.51 -126.4    -000001868
  8,24    2   06:55 *0.239    - 1.51 -122.5    -000001868
  9,24    2   07:10 *0.230    - 1.51 -116.5    -000001868
 10,24    2   07:25 *0.224    - 1.51 -111.7    -000001868
 11,24    2   07:40 *0.214    - 1.51 -104.4    -000001868
 12,24    2   07:55 *0.204    - 1.51 -97.52    -000001868
 13,24    2   08:10 *0.190    - 1.51 -88.28    -000001868
 14,24    2   08:25 *0.180    - 1.51 -81.47    -000001868
 15,24    2   08:40 *0.163    - 1.51 -70.65    -000001868
 16,24    2   08:55  0.850    - 0.51 -236.4    -000002598
 17,24    2   09:10 *1.017    - 0.24 -137.4    -000003373
 18,24    2   09:25 *0.992    - 0.24 -133.5    -000003373
 19,24    2   09:40 *0.981    - 0.24 -131.8    -000003373
 20,24    2   09:55 *0.914    - 0.24 -121.4    -000003373
 21,24    2   10:10 *0.920    - 0.24 -122.4    -000003373
 22,24    2   10:25 *0.850    - 0.24 -111.2    -000003373
 23,24    2   10:40 *0.745    - 0.24 -94.36    -000003373
 24,24    2   10:55 *0.648    - 0.24 -78.73    -000003373
  1,24    3   11:10 *0.548    - 0.24 -62.91    -000003373
  2,24    3   11:25 *0.491    - 0.24 -54.14    -000003373
  3,24    3   11:40 *0.459    - 0.24 -49.40    -000003373
  4,24    3   11:55 *0.446    - 0.24 -47.41    -000003373
  5,24    3   12:10 *0.434    - 0.24 -45.67    -000003373
  6,24    3   12:25 *0.429    - 0.24 -44.95    -000003373
  7,24    3   12:40 *0.419    - 0.24 -43.47    -000003373
  8,24    3   12:55 *0.411    - 0.24 -42.29    -000003373
  9,24    3   13:10 *0.397    - 0.24 -40.35    -000003373
 10,24    3   13:25 *0.379    - 0.24 -37.76    -000003373
 11,24    3   13:40 *0.361    - 0.24 -35.20    -000003373
 12,24    3   13:55 *0.345    - 0.24 -33.13    -000003373
 13,24    3   14:10  0.372    - 0.10 -15.35    -000003387
 14,24    3   14:25 *0.471    - 0.10 -21.30    -000003402
 15,24    3   14:40 *0.432    - 0.10 -18.93    -000003402
 16,24    3   14:55 *0.404    - 0.10 -17.22    -000003402
 17,24    3   15:10 *0.377    - 0.10 -15.63    -000003402
 18,24    3   15:25 *0.366    - 0.10 -14.96    -000003402
 19,24    3   15:40 *0.367    - 0.10 -15.06    -000003402
 20,24    3   15:55 *0.364    - 0.10 -14.85    -000003402
 21,24    3   16:10 *0.361    - 0.10 -14.66    -000003402
 22,24    3   16:25 *0.354    - 0.10 -14.29    -000003402
 23,24    3   16:40 *0.347    - 0.10 -13.89    -000003402
 24,24    3   16:55 *0.339    - 0.10 -13.43    -000003402
  1,24    4   17:10 *0.530    - 0.08 -20.02    -000003477
  2,24    4   17:25 *0.484    - 0.08 -17.71    -000003477
  3,24    4   17:40 *0.439    - 0.08 -15.48    -000003477
  4,24    4   17:55 *0.434    - 0.08 -15.22    -000003477
  5,24    4   18:10 *0.426    - 0.08 -14.82    -000003477
  6,24    4   18:25 *0.419    - 0.08 -14.49    -000003477
  7,24    4   18:40 *0.409    - 0.08 -14.01    -000003477
  8,24    4   18:55 *0.404    - 0.08 -13.78    -000003477
  9,24    4   19:10 *0.397    - 0.08 -13.45    -000003477
 10,24    4   19:25 *0.387    - 0.08 -12.98    -000003477
 11,24    4   19:40 *0.376    - 0.08 -12.43    -000003477
 12,24    4   19:55 *0.364    - 0.08 -11.88    -000003477
 13,24    4   20:10 *0.352    - 0.08 -11.35    -000003477
 14,24    4   20:25 *0.344    - 0.08 -10.97    -000003477
 15,24    4   20:40 *0.336    - 0.08 -10.60    -000003477
 16,24    4   20:55 *0.327    - 0.08 -10.21    -000003477
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 17,24    4   21:10 *0.317    - 0.08 -9.784    -000003477
 18,24    4   21:25 *0.309    - 0.08 -9.411    -000003477
 19,24    4   21:40 *0.301    - 0.08 -9.055    -000003477
 20,24    4   21:55 *0.292    - 0.08 -8.690    -000003477
 21,24    4   22:10 *0.282    - 0.08 -8.272    -000003477
 22,24    4   22:25 *0.274    - 0.08 -7.916    -000003477
 23,24    4   22:40 *0.264    - 0.08 -7.508    -000003477
 24,24    4   22:55 *0.255    - 0.08 -7.162    -000003477
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  10:02  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 11:36 MO 30-APR-07
Nominal Sample Volume =  150 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  10:02  3-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 11:36 MO 30-APR-07
Nominal Sample Volume =  150 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  10:02  3-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 11:36 MO 30-APR-07
Nominal Sample Volume =  150 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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Basin T.txt
 
SAMPLER ID# 1163686245  14:26 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN T   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     2348  gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.175 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  14:26 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 10:54 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              10:54  PGM DISABLED
------------- SU 20-MAY-07 -------------
              09:41  PGM ENABLED
              09:49  PGM DISABLED
              16:29  PGM ENABLED
  1,18    1   16:34      F           789
              16:39  PGM DISABLED
              16:45  PGM ENABLED
              16:49  PGM DISABLED
              16:55  PGM ENABLED
  2,18    1   17:09      F           793
  3,18    1   17:11      F           792
  4,18    1   17:14      F           794
  5,18    1   17:16      F           797
  6,18    1   17:18      F           797
  7,18    1   17:20      F           800
  8,18    1   17:22      F           798
  9,18    1   17:26      F           804
 10,18    1   17:28      F           804
 11,18    1   17:31      F           806
 12,18    1   17:32      F           808
 13,18    1   17:34      F           816
 14,18    1   17:36      F           808
 15,18    1   17:37      F           809
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 16,18    1   17:39      F           806
 17,18    1   17:40      F           809
 18,18    1   17:42      F           808
  1,18    2   17:44      F           811
  2,18    2   17:48      F           816
  3,18    2   18:07      F           806
  4,18    2   18:10      F           805
  5,18    2   18:13      F           807
  6,18    2   18:17      F           809
  7,18    2   18:37      F           807
  8,18    2   18:40      F           807
  9,18    2   18:41      F           806
 10,18    2   18:43      F           808
 11,18    2   18:44      F           807
 12,18    2   18:47      F           808
 13,18    2   18:49      F           807
 14,18    2   18:51      F           805
 15,18    2   18:52      F           807
 16,18    2   18:55      F           811
 17,18    2   18:57      F           815
 18,18    2   19:03      F           813
              19:13  PGM DISABLED
------------- MO 21-MAY-07 -------------
              14:13  PGM ENABLED
  1,7     3   14:15      F           787
  2,7     3   14:16      F           787
  3,7     3   14:21      F           788
  4,7     3   14:22      F           880
  5,7     3   14:23      F           887
  6,7     3   14:24      F           889
  7,7     3   14:26      F           895

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  14:27 21-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705585
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 10:54 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SU 20-MAY-07 ------

  1,18    1   16:34  0.201      6.36  584.0     000035244
  2,18    1   17:09  0.373      7.21   1635     000046378
  3,18    1   17:11  0.373      7.21   1635     000048721
  4,18    1   17:14  0.343      7.64   1531     000051236
  5,18    1   17:16  0.324      7.37   1365     000053702
  6,18    1   17:18  0.318      6.93   1243     000056009
  7,18    1   17:20  0.288      7.43   1153     000058363
  8,18    1   17:22  0.295      6.81   1094     000060736
  9,18    1   17:26  0.271      7.35   1046     000063082
 10,18    1   17:28  0.266      7.26   1004     000065423
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 11,18    1   17:31  0.275      7.39   1071     000067756
 12,18    1   17:32  0.314      7.45   1317     000070039
 13,18    1   17:34  0.329      7.62   1442     000072320
 14,18    1   17:36  0.306      7.68   1306     000074676
 15,18    1   17:37  0.361      7.65   1655     000077036
 16,18    1   17:39  0.361      7.26   1571     000079382
 17,18    1   17:40  0.356      7.26   1539     000081743
 18,18    1   17:42  0.339      7.00   1383     000084169
  1,18    2   17:44  0.318      6.93   1243     000086499
  2,18    2   17:48  0.275      6.71  972.8     000088860
  3,18    2   18:07  0.240      6.19  733.7     000091191
  4,18    2   18:10  0.258      6.49  857.8     000093519
  5,18    2   18:13  0.235      6.17  709.3     000095880
  6,18    2   18:17  0.228      6.26  690.1     000098235
  7,18    2   18:37  0.226      6.69  729.6     000100706
  8,18    2   18:40  0.321      7.57   1381     000103052
  9,18    2   18:41  0.351      7.77   1614     000105432
 10,18    2   18:43  0.351      7.77   1614     000107773
 11,18    2   18:44  0.379      7.90   1838     000110102
 12,18    2   18:47  0.339      8.00   1581     000112434
 13,18    2   18:49  0.339      8.00   1581     000114754
 14,18    2   18:51  0.323      7.47   1373     000117151
 15,18    2   18:52  0.311      7.29   1269     000119515
 16,18    2   18:55  0.283      6.96   1053     000121980
 17,18    2   18:57  0.281      6.82   1023     000124326
 18,18    2   19:03  0.210      4.83  470.3     000126673
-------------------- MO 21-MAY-07 ------
  1,7     3   14:15  0.314      7.35   1299     000135308
  2,7     3   14:16  0.373      8.40   1905     000137534

  3,7     3   14:21  0.431      7.61   2130     000139844
  4,7     3   14:22  0.431      7.61   2130     000142189
  5,7     3   14:23  0.414      7.87   2080     000144549
  6,7     3   14:24  0.414      7.87   2080     000146943
  7,7     3   14:26  0.384      7.91   1875     000149342
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  14:27 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 10:54 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  14:27 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 10:54 FR 18-MAY-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
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                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  14:27 21-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 10:54 FR 18-MAY-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162970974  13:40 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN R   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 20 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  24 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   150 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.250 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  13:40 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:12 FR 18-MAY-07
Nominal Sample Volume =  150 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              11:12  PGM DISABLED
              20:55  PGM ENABLED
  1,24    1   21:10      T           619
  2,24    1   21:25      T           528
  3,24    1   21:40      T           515
  4,24    1   21:55      T           498
  5,24    1   22:10      T           494
  6,24    1   22:25      T           497
  7,24    1   22:40      T           501
  8,24    1   22:55      T           497
  9,24    1   23:10      T           496
              23:11  PGM DISABLED
              23:19  PGM ENABLED
              23:33  PGM DISABLED
              23:37  PGM ENABLED
 10,24    1   23:52      T           493
------------- SA 19-MAY-07 -------------
 11,24    1   00:07      T           490
 12,24    1   00:22      T           493
 13,24    1   00:37      T           493
              00:39  PGM DISABLED
------------- SU 20-MAY-07 -------------
              05:27  PGM ENABLED
 14,24    1   05:42      T           481
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 15,24    1   05:57      T           489
 16,24    1   06:12      T           489
 17,24    1   06:27      T           489
 18,24    1   06:42      T           486
 19,24    1   06:57      T           487
 20,24    1   07:12      T           485
              07:21  PGM DISABLED
              08:51  PGM ENABLED
 21,24    1   09:06      T           487
 22,24    1   09:21      T           489
 23,24    1   09:36      T           489
 24,24    1   09:51      T           489
  1,24    2   10:06      T           487
  2,24    2   10:21      T           487
  3,24    2   10:36      T           487
  4,24    2   10:51      T           489
  5,24    2   11:06      T           488
  6,24    2   11:21      T           488
  7,24    2   11:36      T           488
  8,24    2   11:51      T           488
  9,24    2   12:06      T           488
 10,24    2   12:21      T           488
              12:29  PGM DISABLED
              14:45  PGM ENABLED
 11,24    2   15:00      T           485
 12,24    2   15:15      T           486
 13,24    2   15:30      T           488
 14,24    2   15:45      T           488
 15,24    2   16:00      T           491
 16,24    2   16:15      T           489
 17,24    2   16:30      T           488
 18,24    2   16:45      T           488
 19,24    2   17:00      T           497
 20,24    2   17:15      T           501
 21,24    2   17:30      T           492
 22,24    2   17:45      T           494
 23,24    2   18:00      T           499
 24,24    2   18:15      T           490
  1,22    3   18:30      T           491
  2,22    3   18:45      T           491
  3,22    3   19:00      T           488
  4,22    3   19:15      T           493
  5,22    3   19:30      T           492
  6,22    3   19:45      T           491
  7,22    3   20:00      T           493
  8,22    3   20:15      T           495
  9,22    3   20:30      T           491
 10,22    3   20:45      T           494
 11,22    3   21:00      T           491
 12,22    3   21:15      T           492
 13,22    3   21:30      T           497
              21:43  PGM DISABLED
              21:47  PGM ENABLED
              21:51  PGM DISABLED
              21:53  PGM ENABLED
              21:55  PGM DISABLED
              21:57  PGM ENABLED
 14,22    3   22:12      T           491
              22:13  PGM DISABLED
              23:59  PGM ENABLED
------------- MO 21-MAY-07 -------------
 15,22    3   00:14      T           487
 16,22    3   00:29      T           491
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 17,22    3   00:44      T           492
 18,22    3   00:59      T           523
 19,22    3   01:14      T           538
 20,22    3   01:29      T           509
 21,22    3   01:44      T           512
              01:45  PGM DISABLED
              13:13  PGM ENABLED
 22,22    3   13:28      T           535

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  13:41 21-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705808
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:12 FR 18-MAY-07
Nominal Sample Volume =  150 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
  1,24    1   21:10 *0.264      0.08  7.536     000000000
  2,24    1   21:25 *0.364      0.08  11.90     000000000
  3,24    1   21:40 *0.334      0.08  10.54     000000000
  4,24    1   21:55 *0.300      0.08  9.012     000000000
  5,24    1   22:10 *0.280      0.08  8.162     000000000
  6,24    1   22:25 *0.266      0.08  7.603     000000000
  7,24    1   22:40 *0.258      0.08  7.268     000000000
  8,24    1   22:55 *0.256      0.08  7.202     000000000
  9,24    1   23:10 *0.253      0.08  7.068     000000000
 10,24    1   23:52 *0.326      0.08  10.17     000000000
-------------------- SA 19-MAY-07 ------

 11,24    1   00:07 *0.283      0.08  8.300     000000000
 12,24    1   00:22 *0.264      0.08  7.536     000000000
 13,24    1   00:37 *0.251      0.08  7.002     000000000
-------------------- SU 20-MAY-07 ------
 14,24    1   05:42 *0.306      0.08  9.297     000000000
 15,24    1   05:57 *0.308      0.08  9.368     000000000

 16,24    1   06:12 *0.300      0.08  9.012     000000000
 17,24    1   06:27 *0.288      0.08  8.508     000000000
 18,24    1   06:42 *0.275      0.08  7.957     000000000
 19,24    1   06:57 *0.263      0.08  7.468     000000000
 20,24    1   07:12 *0.255      0.08  7.135     000000000
 21,24    1   09:06 *0.349      0.08  11.22     000000000
 22,24    1   09:21 *0.316      0.08  9.726     000000000
 23,24    1   09:36 *0.406      0.08  13.86     000000000
 24,24    1   09:51 *0.379      0.08  12.60     000000000
  1,24    2   10:06 *0.341      0.08  10.83     000000000
  2,24    2   10:21 *0.301      0.08  9.083     000000000
  3,24    2   10:36 *0.284      0.08  8.369     000000000
  4,24    2   10:51 *0.289      0.08  8.578     000000000
  5,24    2   11:06 *0.284      0.08  8.369     000000000
  6,24    2   11:21 *0.280      0.08  8.162     000000000
  7,24    2   11:36 *0.273      0.08  7.889     000000000
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  8,24    2   11:51 *0.266      0.08  7.603     000000000
  9,24    2   12:06 *0.260      0.08  7.335     000000000
 10,24    2   12:21 *0.255      0.08  7.135     000000000
 11,24    2   15:00 *0.275      0.08  7.957     000000000
 12,24    2   15:15 *0.273      0.08  7.889     000000000
 13,24    2   15:30 *0.301      0.08  9.083     000000000
 14,24    2   15:45 *0.289      0.08  8.578     000000000
 15,24    2   16:00 *0.278      0.08  8.094     000000000
 16,24    2   16:15 *0.271      0.08  7.821     000000000
 17,24    2   16:30 *0.407      0.08  13.93     000000000
 18,24    2   16:45 *0.383      0.08  12.75     000000000
 19,24    2   17:00 *0.579      0.08  22.57     000000000
 20,24    2   17:15 *0.509      0.08  18.96     000000000
 21,24    2   17:30 *0.542      0.08  20.68     000000000
 22,24    2   17:45 *0.457      0.08  16.37     000000000
 23,24    2   18:00 *0.366      0.08  11.97     000000000
 24,24    2   18:15 *0.449      0.08  15.96     000000000
  1,22    3   18:30 *0.378      0.08  12.52     000000000
  2,22    3   18:45 *0.599      0.08  23.63     000000000
  3,22    3   19:00 *0.407      0.08  13.93     000000000
  4,22    3   19:15 *0.346      0.08  11.07     000000000
  5,22    3   19:30 *0.313      0.08  9.583     000000000
  6,22    3   19:45 *0.300      0.08  9.012     000000000
  7,22    3   20:00 *0.291      0.08  8.648     000000000
  8,22    3   20:15 *0.288      0.08  8.508     000000000
  9,22    3   20:30 *0.281      0.08  8.230     000000000
 10,22    3   20:45 *0.275      0.08  7.957     000000000
 11,22    3   21:00 *0.268      0.08  7.671     000000000
 12,22    3   21:15 *0.264      0.08  7.536     000000000
 13,22    3   21:30 *0.253      0.08  7.068     000000000
 14,22    3   22:12 *0.256      0.08  7.202     000000000
-------------------- MO 21-MAY-07 ------

 15,22    3   00:14 *0.289      0.08  8.578     000000000
 16,22    3   00:29 *0.271      0.08  7.821     000000000
 17,22    3   00:44 *0.273      0.08  7.889     000000000
 18,22    3   00:59 *0.256      0.08  7.202     000000000
 19,22    3   01:14 *0.255      0.08  7.135     000000000
 20,22    3   01:29 *0.255      0.08  7.135     000000000
 21,22    3   01:44 *0.251      0.08  7.002     000000000
 22,22    3   13:28 *0.289      0.08  8.578     000000000
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  13:42 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:12 FR 18-MAY-07
Nominal Sample Volume =  150 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  13:42 21-MAY-07
  Hardware:     A1  Software: 2.31
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*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:12 FR 18-MAY-07
Nominal Sample Volume =  150 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  13:42 21-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 11:12 FR 18-MAY-07
Nominal Sample Volume =  150 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163337593  14:44 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN M   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 15 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 15 MINUTES
                    
     ----------
    DISTRIBUTION:   
  24 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   150 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.120 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  14:44 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 10:36 FR 18-MAY-07
Nominal Sample Volume =  150 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              10:36  PGM DISABLED
------------- SU 20-MAY-07 -------------
              10:51  PGM ENABLED
  1,24    1   11:06      T           440
              11:09  PGM DISABLED
              11:11  PGM ENABLED
              11:15  PGM DISABLED
              16:41  PGM ENABLED
  2,24    1   16:56      T           437
  3,24    1   17:11      T           434
  4,24    1   17:26      T           436
  5,24    1   17:41      T           437
  6,24    1   17:56      T           436
  7,24    1   18:11      T           439
  8,24    1   18:26      T           438
  9,24    1   18:41      T           440
 10,24    1   18:56      T           441
 11,24    1   19:11      T           438
 12,24    1   19:26      T           441
 13,24    1   19:41      T           438
 14,24    1   19:56      T           442
 15,24    1   20:11      T           440
 16,24    1   20:26      T           444
 17,24    1   20:41      T           442
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 18,24    1   20:56      T           440
 19,24    1   21:11      T           440
 20,24    1   21:26      T           440
 21,24    1   21:41      T           442
 22,24    1   21:56      T           439
 23,24    1   22:11      T           441
 24,24    1   22:26      T           440
  1,4     2   22:41      T           438
  2,4     2   22:56      T           442
  3,4     2   23:11      T           444
              23:17  PGM DISABLED
------------- MO 21-MAY-07 -------------
              14:15  PGM ENABLED
  4,4     2   14:30      T           438

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  14:45 21-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1165054302
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 10:36 FR 18-MAY-07
Nominal Sample Volume =  150 ml
                                       FLOW         TOTAL

                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SU 20-MAY-07 ------
  1,24    1   11:06 *0.127      0.10  3.218     000000000
  2,24    1   16:56 *0.260      0.11  10.14     000000004

  3,24    1   17:11 *0.758    - 0.15 -60.30    -000000112
  4,24    1   17:26 *0.808    - 0.15 -65.36    -000000112
  5,24    1   17:41 *0.954    - 0.15 -79.79    -000000112
  6,24    1   17:56 *0.880    - 0.15 -72.56    -000000112
  7,24    1   18:11 *0.812    - 0.15 -65.69    -000000112
  8,24    1   18:26 *0.752    - 0.15 -59.64    -000000112
  9,24    1   18:41 *0.737    - 0.15 -58.11    -000000112
 10,24    1   18:56 *0.855    - 0.15 -70.07    -000000112
 11,24    1   19:11 *0.775    - 0.15 -61.99    -000000112
 12,24    1   19:26 *0.713    - 0.15 -55.77    -000000112
 13,24    1   19:41 *0.601    - 0.15 -44.57    -000000112
 14,24    1   19:56 *0.521    - 0.15 -36.72    -000000112
 15,24    1   20:11 *0.468    - 0.15 -31.64    -000000112
 16,24    1   20:26 *0.444    - 0.15 -29.48    -000000112
 17,24    1   20:41 *0.431    - 0.15 -28.24    -000000112
 18,24    1   20:56 *0.421    - 0.15 -27.35    -000000112
 19,24    1   21:11 *0.407    - 0.15 -26.13    -000000112
 20,24    1   21:26 *0.392    - 0.15 -24.78    -000000112
 21,24    1   21:41 *0.361    - 0.15 -22.00    -000000112
 22,24    1   21:56 *0.334    - 0.15 -19.73    -000000112
 23,24    1   22:11 *0.302    - 0.15 -17.11    -000000112
 24,24    1   22:26 *0.272    - 0.15 -14.71    -000000112
  1,4     2   22:41 *0.237    - 0.15 -12.05    -000000112
  2,4     2   22:56 *0.198    - 0.15 -9.327    -000000112
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  3,4     2   23:11 *0.143    - 0.15 -5.793    -000000112
-------------------- MO 21-MAY-07 ------
  4,4     2   14:30 *0.761    - 0.07 -28.29    -000000481
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  14:45 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 10:36 FR 18-MAY-07
Nominal Sample Volume =  150 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  14:45 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 10:36 FR 18-MAY-07
Nominal Sample Volume =  150 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  14:45 21-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 10:36 FR 18-MAY-07
Nominal Sample Volume =  150 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162968309  15:52 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN L   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     376.0 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.120 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  15:52 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 10:21 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              10:21  PGM DISABLED
              13:35  PGM ENABLED
              13:37  PGM DISABLED
              13:45  PGM ENABLED
              13:49  PGM DISABLED
              13:53  PGM ENABLED
              13:57  PGM DISABLED
------------- SA 19-MAY-07 -------------
              10:23  PGM ENABLED
  1,18    1   10:36      F           756
  2,18    1   10:47      F           771
  3,18    1   10:59      F           765
              11:03  PGM DISABLED
------------- SU 20-MAY-07 -------------
              09:39  PGM ENABLED
              09:47  PGM DISABLED
              16:53  PGM ENABLED
  4,18    1   17:00      F           753
  5,18    1   17:03      F           734
  6,18    1   17:06      F           737
  7,18    1   17:09      F           763
  8,18    1   17:11      F           757
  9,18    1   17:13      F           763
 10,18    1   17:16      F           739
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 11,18    1   17:18      F           763
 12,18    1   17:21      F           748
 13,18    1   17:23      F           749
 14,18    1   17:26      F           771
 15,18    1   17:28      F           750
 16,18    1   17:30      F           753
 17,18    1   17:32      F           759
 18,18    1   17:34      F           749
  1,18    2   17:36      F           756
  2,18    2   17:38      F           753
  3,18    2   17:40      F           756
  4,18    2   17:42      F           750
  5,18    2   17:45      F           753
  6,18    2   17:48      F           752
  7,18    2   17:51      F           775
  8,18    2   17:55      F           755
  9,18    2   18:01      F           749
 10,18    2   18:06      F           777
 11,18    2   18:12      F           753
 12,18    2   18:17      F           749
 13,18    2   18:24      F           751
 14,18    2   18:31      F           777
 15,18    2   18:38      F           775
 16,18    2   18:42      F           767
 17,18    2   18:45      F           747
 18,18    2   18:47      F           787
  1,18    3   18:50      F           772
  2,18    3   18:53      F           771
  3,18    3   18:56      F           749
  4,18    3   19:00      F           755
  5,18    3   19:05      F           776
  6,18    3   19:11      F           751
  7,18    3   19:19      F           773
  8,18    3   19:29      F           756
              19:41  PGM DISABLED
------------- MO 21-MAY-07 -------------
              14:07  PGM ENABLED
  9,18    3   14:12      F           761
 10,18    3   14:15      F           732
 11,18    3   14:17      F           755
 12,18    3   14:18      F           759
 13,18    3   14:20      F           739
 14,18    3   14:22      F           763
 15,18    3   14:23      F           765
 16,18    3   14:25      F           769
 17,18    3   14:27      F           744
 18,18    3   14:29      F           747
  1,8     4   14:31      F           769
  2,8     4   14:33      F           748
  3,8     4   14:36      F           775
  4,8     4   14:39      F           750
  5,8     4   14:45      F           775
  6,8     4   14:50      F           751
  7,8     4   14:58      F           767
  8,8     4   15:10      F           771
              15:11  PGM DISABLED

 
   SOURCE F  ==> FLOW                
----------------------------------------
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SAMPLER ID# 1162968309  15:53 21-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164699456
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 10:21 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL

                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 19-MAY-07 ------
  1,18    1   10:36  0.129      0.95  34.02     000001671
  2,18    1   10:47  0.131      0.97  35.39     000002050

  3,18    1   10:59  0.125      0.93  31.95     000002427
-------------------- SU 20-MAY-07 ------
  4,18    1   17:00  0.178      1.48  85.59     000003947

  5,18    1   17:03  0.222      1.60  127.1     000004325
  6,18    1   17:06  0.227      1.69  138.6     000004700
  7,18    1   17:09  0.250      1.66  157.0     000005073
  8,18    1   17:11  0.260      1.74  174.0     000005449
  9,18    1   17:13  0.248      1.75  163.9     000005829
 10,18    1   17:16  0.239      1.66  146.6     000006202
 11,18    1   17:18  0.232      1.78  150.7     000006581
 12,18    1   17:21  0.228      1.69  140.1     000006954
 13,18    1   17:23  0.227      1.73  141.9     000007331
 14,18    1   17:26  0.237      1.70  148.6     000007708
 15,18    1   17:28  0.292      1.55  183.2     000008086
 16,18    1   17:30  0.320      1.58  213.4     000008459
 17,18    1   17:32  0.328      1.37  191.9     000008834
 18,18    1   17:34  0.322      1.47  200.0     000009212
  1,18    2   17:36  0.311      1.51  196.1     000009586
  2,18    2   17:38  0.281      1.76  197.7     000009963
  3,18    2   17:40  0.268      1.73  181.3     000010338
  4,18    2   17:42  0.237      1.65  144.3     000010714
  5,18    2   17:45  0.228      1.75  145.1     000011091
  6,18    2   17:48  0.207      1.69  121.1     000011473
  7,18    2   17:51  0.190      1.47  93.38     000011851
  8,18    2   17:55  0.175      1.37  77.10     000012225
  9,18    2   18:01  0.169      1.24  65.97     000012601
 10,18    2   18:06  0.170      1.29  69.61     000012977
 11,18    2   18:12  0.169      1.24  65.97     000013353
 12,18    2   18:17  0.164      1.22  62.13     000013729
 13,18    2   18:24  0.156      1.22  57.62     000014105
 14,18    2   18:31  0.147      1.14  49.55     000014480
 15,18    2   18:38  0.177      1.36  77.59     000014855
 16,18    2   18:42  0.208      1.73  125.4     000015235
 17,18    2   18:45  0.217      1.68  129.1     000015609
 18,18    2   18:47  0.222      1.65  131.1     000015986
  1,18    3   18:50  0.225      1.64  133.1     000016362
  2,18    3   18:53  0.214      1.70  127.8     000016741
  3,18    3   18:56  0.205      1.65  116.8     000017116
  4,18    3   19:00  0.189      1.43  89.70     000017500
  5,18    3   19:05  0.170      1.27  68.53     000017876
  6,18    3   19:11  0.154      1.12  51.92     000018252
  7,18    3   19:19  0.144      1.01  42.45     000018628
  8,18    3   19:29  0.129      0.90  32.23     000019004
-------------------- MO 21-MAY-07 ------
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  9,18    3   14:12  0.194      1.62  105.5     000020490

 10,18    3   14:15  0.267      1.31  136.1     000020869
 11,18    3   14:17  0.358      1.22  193.6     000021226
 12,18    3   14:18  0.380      1.28  220.8     000021591
 13,18    3   14:20  0.371      1.26  210.5     000021970
 14,18    3   14:22  0.375      1.31  221.9     000022348
 15,18    3   14:23  0.378      1.24  212.6     000022720
 16,18    3   14:25  0.360      1.40  223.6     000023099
 17,18    3   14:27  0.360      1.42  226.8     000023472
 18,18    3   14:29  0.340      1.42  208.9     000023845
  1,8     4   14:31  0.315      1.45  191.2     000024226
  2,8     4   14:33  0.267      1.63  169.3     000024611
  3,8     4   14:36  0.214      1.68  126.3     000024987
  4,8     4   14:39  0.203      1.69  118.3     000025365
  5,8     4   14:45  0.180      1.33  77.96     000025738
  6,8     4   14:50  0.159      1.22  59.41     000026116
  7,8     4   14:58  0.144      0.98  41.19     000026495
  8,8     4   15:10  0.120      0.81  26.23     000026871
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  15:54 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 10:21 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  15:54 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 10:21 FR 18-MAY-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  15:54 21-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 10:21 FR 18-MAY-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
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----------------------------------------
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SAMPLER ID# 1161168740  15:20 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN D   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 2 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     469.1 gal      
NO SAMPLE AT START  
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.090 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:20 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 08:36 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              08:36  PGM DISABLED
              08:36  MANUAL PAUSE
              08:36  PUMP TUBE REPLACED
              08:36  MANUAL RESUME
------------- SU 20-MAY-07 -------------
              09:37  PGM ENABLED
  1,18    1   09:46      F          1093
  2,18    1   09:59      F          1095
  3,18    1   10:11      F          1095
  4,18    1   10:21      F          1092
  5,18    1   10:33      F          1104
  6,18    1   10:50      F  NL         *
              11:09  PGM DISABLED
              16:21  PGM ENABLED
  7,18    1   16:34      F          1107
  8,18    1   16:42      F          1091
  9,18    1   16:50      F          1047
 10,18    1   16:56      F          1044
 11,18    1   16:59      F          1017
 12,18    1   17:01      F          1116
 13,18    1   17:03      F          1094
 14,18    1   17:04      F          1054
 15,18    1   17:06      F          1092
 16,18    1   17:08      F          1085
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 17,18    1   17:09      F          1090
 18,18    1   17:10      F          1085
  1,18    2   17:12      F          1105
  2,18    2   17:19      F          1094
  3,18    2   17:21      F          1096
  4,18    2   17:23      F          1087
  5,18    2   17:25      F          1090
  6,18    2   17:26      F          1090
  7,18    2   17:28      F          1093
  8,18    2   17:29      F          1094
  9,18    2   17:31      F          1090
 10,18    2   17:35      F          1096
 11,18    2   17:39      F          1090
 12,18    2   17:40      F          1090
 13,18    2   17:43      F          1091
 14,18    2   17:46      F          1088
 15,18    2   17:51      F          1096
 16,18    2   17:56      F          1096
 17,18    2   18:03      F          1090
 18,18    2   18:08      F          1102
  1,18    3   18:15      F          1096
  2,18    3   18:19      F          1097
  3,18    3   18:24      F          1092
  4,18    3   18:32      F          1103
  5,18    3   18:38      F          1096
  6,18    3   18:42      F          1098
  7,18    3   18:44      F          1090
  8,18    3   18:48      F          1090
  9,18    3   18:55      F          1097
 10,18    3   19:00      F          1094
 11,18    3   19:05      F          1091
 12,18    3   19:11      F          1096
 13,18    3   19:18      F          1096
 14,18    3   19:27      F          1115
 15,18    3   19:39      F  NM         *
 16,18    3   19:58      F  NM         *
              20:07  PGM DISABLED
------------- MO 21-MAY-07 -------------
              14:09  PGM ENABLED
 17,18    3   14:11      F          1079
 18,18    3   14:13      F          1067
  1,18    4   14:18      F          1073
  2,18    4   14:19      F          1075
  3,18    4   14:20      F          1077
  4,18    4   14:22      F          1079
  5,18    4   14:23      F          1076
  6,18    4   14:24      F          1078
  7,18    4   14:25      F          1084
  8,18    4   14:26      F          1078
  9,18    4   14:27      F          1079
 10,18    4   14:28      F          1084
 11,18    4   14:29      F          1079
 12,18    4   14:30      F          1084
 13,18    4   14:32      F          1080
 14,18    4   14:34      F          1090
 15,18    4   14:42      F          1090
 16,18    4   14:47      F          1081
 17,18    4   14:53      F          1091
 18,18    4   15:01      F          1079
              15:02  PGM DONE 21-MAY

 
   SOURCE F  ==> FLOW                
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    ERROR NL ==> NO LIQUID DETECTED! 
    ERROR NM ==> NO MORE LIQUID!     
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:21 21-MAY-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705357
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 08:36 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL

                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SU 20-MAY-07 ------
  1,18    1   09:46  0.156      1.19  60.86     000000469
  2,18    1   09:59  0.155      0.88  44.31     000000951

  3,18    1   10:11  0.135      0.96  39.41     000001417
  4,18    1   10:21  0.125      1.17  42.93     000001884
  5,18    1   10:33  0.113      1.01  32.00     000002353
  6,18    1   10:50  0.105      0.86  24.38     000002823
  7,18    1   16:34  0.193      0.79  55.11     000003788
  8,18    1   16:42  0.192      0.90  62.00     000004257
  9,18    1   16:50  0.161      1.21  64.77     000004727
 10,18    1   16:56  0.268      1.00  112.6     000005196
 11,18    1   16:59  0.306      1.50  205.1     000005666
 12,18    1   17:01  0.330      1.44  218.9     000006130
 13,18    1   17:03  0.351      1.56  259.9     000006596
 14,18    1   17:04  0.361      1.63  282.6     000007063
 15,18    1   17:06  0.363      1.48  258.3     000007546
 16,18    1   17:08  0.360      2.15  370.4     000008016
 17,18    1   17:09  0.355      2.01  339.4     000008484
 18,18    1   17:10  0.355      2.01  339.4     000008954
  1,18    2   17:12  0.341      2.09  333.8     000009419
  2,18    2   17:19  0.311      1.76  246.3     000009887
  3,18    2   17:21  0.308      1.91  263.2     000010359
  4,18    2   17:23  0.308      1.91  263.2     000010828
  5,18    2   17:25  0.316      1.99  284.8     000011298
  6,18    2   17:26  0.311      2.31  323.2     000011754
  7,18    2   17:28  0.321      1.69  247.4     000012221
  8,18    2   17:29  0.324      2.28  338.7     000012691
  9,18    2   17:31  0.324      2.28  338.7     000013160
 10,18    2   17:35  0.341      1.77  282.7     000013673
 11,18    2   17:39  0.326      1.71  255.8     000014270
 12,18    2   17:40  0.323      2.09  308.2     000014733
 13,18    2   17:43  0.285      1.46  179.4     000015198
 14,18    2   17:46  0.268      1.11  125.0     000015669
 15,18    2   17:51  0.241      1.18  114.0     000016137
 16,18    2   17:56  0.215      1.08  88.06     000016606
 17,18    2   18:03  0.231      0.82  74.44     000017077
 18,18    2   18:08  0.245      1.20  118.3     000017545
  1,18    3   18:15  0.235      1.37  126.9     000018020
  2,18    3   18:19  0.221      1.35  115.0     000018497
  3,18    3   18:24  0.188      1.14  76.37     000018974
  4,18    3   18:32  0.172      1.27  74.40     000019447
  5,18    3   18:38  0.205      1.10  83.54     000019917
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  6,18    3   18:42  0.300      1.38  182.6     000020385
  7,18    3   18:44  0.315      1.77  251.4     000020857
  8,18    3   18:48  0.305      1.54  208.9     000021323
  9,18    3   18:55  0.248      0.80  80.44     000021793
 10,18    3   19:00  0.215      0.91  74.20     000022258
 11,18    3   19:05  0.177      1.60  97.72     000022726
 12,18    3   19:11  0.161      1.27  67.98     000023195
 13,18    3   19:18  0.140      1.50  64.92     000023660
 14,18    3   19:27  0.123      1.25  44.99     000024129
 15,18    3   19:39  0.115      0.93  30.10     000024598
 16,18    3   19:58  0.096      0.70  17.50     000025079
-------------------- MO 21-MAY-07 ------

 17,18    3   14:11  0.360      1.85  318.7     000025846
 18,18    3   14:13  0.360      1.85  318.7     000026313
  1,18    4   14:18  0.408      2.48  511.7     000026814
  2,18    4   14:19  0.408      2.48  511.7     000027284
  3,18    4   14:20  0.406      1.67  342.6     000027789
  4,18    4   14:22  0.388      1.72  330.2     000028262
  5,18    4   14:23  0.368      2.13  379.0     000028732
  6,18    4   14:24  0.368      2.13  379.0     000029199
  7,18    4   14:25  0.368      2.86  509.0     000029664
  8,18    4   14:26  0.368      2.86  509.0     000030131
  9,18    4   14:27  0.341      3.09  493.6     000030603
 10,18    4   14:28  0.341      3.09  493.6     000031072
 11,18    4   14:29  0.335      2.24  347.9     000031542
 12,18    4   14:30  0.335      2.24  347.9     000032011
 13,18    4   14:32  0.333      1.97  303.8     000032504
 14,18    4   14:34  0.321      1.06  155.1     000032971
 15,18    4   14:42  0.243      0.86  83.97     000033440
 16,18    4   14:47  0.198      1.18  85.43     000033902
 17,18    4   14:53  0.172      1.18  69.13     000034371
 18,18    4   15:01  0.150      1.08  51.84     000034839
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:22 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 08:36 FR 18-MAY-07
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  15:22 21-MAY-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 08:36 FR 18-MAY-07
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
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SAMPLER ID# 1161168740  15:22 21-MAY-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 08:36 FR 18-MAY-07
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
 
 

Page 7



 

 
 ASH CREEK – NEWFIELDS  
2/17/09   
Terminal 4 Field Sampling Procedures Report  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
September 27-28, 2007 Sampling Reports 



basin Q report.txt
 
SAMPLER ID# 1162967919  07:38 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN Q   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 10 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 10 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.150 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  07:38 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:09 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              14:09  PGM DISABLED
------------- FR 28-SEP-07 -------------
              00:29  PGM ENABLED
  1,12    1   00:39      T           243
  2,12    1   00:49      T           239
  3,12    1   00:59      T           239
  4,12    1   01:09      T           233
  5,12    1   01:19      T           233
  6,12    1   01:29      T           233
  7,12    1   01:39      T           235
  8,12    1   01:49      T           235
  9,12    1   01:59      T           235
 10,12    1   02:09      T           235
 11,12    1   02:19      T           235
 12,12    1   02:29      T           235
  1,12    2   02:39      T           235
  2,12    2   02:49      T           235
  3,12    2   02:59      T           235
  4,12    2   03:09      T           235
  5,12    2   03:19      T           235
  6,12    2   03:29      T           235
  7,12    2   03:39      T           235
  8,12    2   03:49      T           235
  9,12    2   03:59      T           235
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 10,12    2   04:09      T           235
 11,12    2   04:19      T           235
 12,12    2   04:29      T           235
  1,12    3   04:39      T           235
  2,12    3   04:49      T           235
  3,12    3   04:59      T           235
  4,12    3   05:09      T           235
  5,12    3   05:19      T           235
  6,12    3   05:29      T           235
  7,12    3   05:39      T           241
  8,12    3   05:49      T           247
  9,12    3   05:59      T           247
 10,12    3   06:09      T           247
 11,12    3   06:19      T           247
 12,12    3   06:29      T           247
  1,6     4   06:39      T           242
  2,6     4   06:49      T           242
  3,6     4   06:59      T           243
  4,6     4   07:09      T           262
  5,6     4   07:19      T           243
  6,6     4   07:29      T           242

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  07:38 28-SEP-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164700334
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:09 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- FR 28-SEP-07 ------
  1,12    1   00:39  0.289      0.13  10.96    00000105.2
  2,12    1   00:49  0.412      0.28  38.39    00000240.6

  3,12    1   00:59  0.494      0.39  67.75    00000808.0
  4,12    1   01:09  0.436      0.24  35.38    00001218.8
  5,12    1   01:19  0.399      0.24  31.48    00001579.4
  6,12    1   01:29  0.379      0.20  24.48    00001883.3
  7,12    1   01:39  0.344      0.15  16.09    00002110.2
  8,12    1   01:49  0.301      0.13  11.58    00002204.3
  9,12    1   01:59  0.374      0.26  31.27    00002386.8
 10,12    1   02:09  0.446      0.28  42.55    00002806.1
 11,12    1   02:19  0.391      0.21  26.79    00003230.4
 12,12    1   02:29  0.345      0.16  17.28    00003487.6
  1,12    2   02:39  0.349      0.18  19.71    00003676.4
  2,12    2   02:49  0.382      0.24  29.72    00003935.6
  3,12    2   02:59  0.389      0.29  36.79    00004250.9
  4,12    2   03:09  0.374      0.23  27.66    00004540.4
  5,12    2   03:19  0.374      0.19  22.85    00004825.2
  6,12    2   03:29  0.374      0.23  27.66    00005095.1
  7,12    2   03:39 *0.429      0.26  37.57    00005350.5
  8,12    2   03:49 *0.596      0.57  124.8    00006141.9
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  9,12    2   03:59 *0.680      0.44  112.2    00006352.7
 10,12    2   04:09  0.599      0.55  121.2    00007090.1
 11,12    2   04:19  0.550      0.44  87.30    00007862.0
 12,12    2   04:29  0.616    - 0.42 -95.70    00008026.8
  1,12    3   04:39 *0.651    - 0.49 -119.0    00007866.0
  2,12    3   04:49  0.708      0.80  213.4    00007773.0
  3,12    3   04:59  0.648      0.50  120.8    00007825.9
  4,12    3   05:09  0.593    - 0.45 -97.94    00008166.3
  5,12    3   05:19  0.488      0.29  49.48    00007981.8
  6,12    3   05:29  0.412      0.24  32.90    00008120.8
  7,12    3   05:39  0.351      0.12  13.22    00008287.9
  8,12    3   05:49  0.356      0.15  16.85    00008455.5
  9,12    3   05:59  0.337      0.12  12.54    00008581.4
 10,12    3   06:09 *0.310      0.12  11.18    00008652.6
 11,12    3   06:19 *0.276      0.08  6.321    00008692.1
 12,12    3   06:29 *0.432      0.08  11.67    00008692.1
  1,6     4   06:39 *0.237      0.08  5.108    00008692.1
  2,6     4   06:49 *0.230      0.08  4.908    00008692.1
  3,6     4   06:59 *0.225      0.08  4.760    00008692.1
  4,6     4   07:09 *0.222      0.08  4.662    00008692.1
  5,6     4   07:19 *0.217      0.05  2.816    00008697.5
  6,6     4   07:29 *0.215      0.05  2.786    00008697.5
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  07:39 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:09 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  07:39 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:09 TH 27-SEP-07
Nominal Sample Volume =  310 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162967919  07:39 28-SEP-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN Q   
PROGRAM: SHOWERS   
Program Started at 14:09 TH 27-SEP-07
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Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
 
 

Page 6



basin M report.txt
 
SAMPLER ID# 1163337593  07:55 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN M   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 15 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 10 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.120 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  07:55 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:23 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              14:23  PGM DISABLED
------------- FR 28-SEP-07 -------------
              00:39  PGM ENABLED
  1,12    1   00:49      T           380
  2,12    1   00:59      T           378
  3,12    1   01:09      T           378
  4,12    1   01:19      T           373
  5,12    1   01:29      T           379
  6,12    1   01:39      T           380
  7,12    1   01:49      T           379
  8,12    1   01:59      T           375
  9,12    1   02:09      T           376
 10,12    1   02:19      T           380
 11,12    1   02:29      T           380
 12,12    1   02:39      T           380
  1,12    2   02:49      T           380
  2,12    2   02:59      T           382
  3,12    2   03:09      T           382
  4,12    2   03:19      T           382
  5,12    2   03:29      T           380
  6,12    2   03:39      T           380
  7,12    2   03:49      T           380
  8,12    2   03:59      T           428
  9,12    2   04:09      T           379
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 10,12    2   04:19      T           383
 11,12    2   04:29      T           382
 12,12    2   04:39      T           385
  1,12    3   04:49      T           382
  2,12    3   04:59      T           380
  3,12    3   05:09      T           380
  4,12    3   05:19      T           380
  5,12    3   05:29      T           381
  6,12    3   05:39      T           377
  7,12    3   05:49      T           384
  8,12    3   05:59      T           389
  9,12    3   06:09      T           382
 10,12    3   06:19      T           378
 11,12    3   06:29      T           381
 12,12    3   06:39      T           381
  1,7     4   06:49      T           384
  2,7     4   06:59      T           380
  3,7     4   07:09      T           389
  4,7     4   07:19      T           377
  5,7     4   07:29      T           374
  6,7     4   07:39      T           378
  7,7     4   07:49      T           382

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  07:56 28-SEP-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1165054302
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:23 TH 27-SEP-07
Nominal Sample Volume =  310 ml

                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- FR 28-SEP-07 ------
  1,12    1   00:49 *0.435    - 0.09 -17.16    -000000094

  2,12    1   00:59 *0.602    - 0.08 -23.80    -000000175
  3,12    1   01:09 *0.662    - 0.08 -26.99    -000000175
  4,12    1   01:19 *0.679    - 0.08 -27.89    -000000175
  5,12    1   01:29 *0.694    - 0.08 -28.70    -000000175
  6,12    1   01:39 *0.659    - 0.08 -26.82    -000000175
  7,12    1   01:49 *0.595    - 0.08 -23.44    -000000175
  8,12    1   01:59 *0.587    - 0.08 -23.00    -000000175
  9,12    1   02:09 *0.670    - 0.08 -27.43    -000000175
 10,12    1   02:19 *0.664    - 0.08 -27.08    -000000175
 11,12    1   02:29 *0.624    - 0.08 -24.95    -000000175
 12,12    1   02:39 *0.614    - 0.08 -24.41    -000000175
  1,12    2   02:49 *0.632    - 0.08 -25.38    -000000175
  2,12    2   02:59 *0.665    - 0.08 -27.17    -000000175
  3,12    2   03:09 *0.667    - 0.08 -27.26    -000000175
  4,12    2   03:19 *0.679    - 0.08 -27.89    -000000175
  5,12    2   03:29 *0.709    - 0.08 -29.51    -000000175
  6,12    2   03:39 *0.787    - 0.08 -33.73    -000000175
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  7,12    2   03:49 *0.966    - 0.08 -43.20    -000000175
  8,12    2   03:59  1.098      0.14  87.09     000000205
  9,12    2   04:09  1.066      0.11  66.32     000000332
 10,12    2   04:19  1.063      0.10  60.09     000000957
 11,12    2   04:29 *1.073      0.09  54.64     000001184
 12,12    2   04:39 *1.072      0.10  60.61     000001409
  1,12    3   04:49 *1.098      0.10  62.21     000001870
  2,12    3   04:59  1.093      0.12  74.30     000002466
  3,12    3   05:09  1.086      0.12  73.80     000003282
  4,12    3   05:19  1.061      0.11  65.99     000004035
  5,12    3   05:29 *1.031      0.11  63.93     000004692
  6,12    3   05:39 *1.006      0.09  50.90     000004907
  7,12    3   05:49 *0.994      0.09  50.22     000004907
  8,12    3   05:59 *0.978      0.09  49.26     000004907
  9,12    3   06:09 *0.953      0.09  47.81     000004907
 10,12    3   06:19 *0.906      0.09  45.05     000004907
 11,12    3   06:29 *0.829      0.09  40.46     000004907
 12,12    3   06:39 *0.742      0.09  35.20     000004907
  1,7     4   06:49 *0.647      0.09  29.46     000004907
  2,7     4   06:59 *0.564      0.09  24.51     000004907
  3,7     4   07:09 *0.492      0.09  20.35     000004907
  4,7     4   07:19 *0.436      0.09  17.25     000004907
  5,7     4   07:29 *0.398      0.09  15.16     000004907
  6,7     4   07:39 *0.373      0.09  13.85     000004907
  7,7     4   07:49 *0.351      0.09  12.72     000004907
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  07:57 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:23 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  07:57 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:23 TH 27-SEP-07
Nominal Sample Volume =  310 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163337593  07:57 28-SEP-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
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   SITE: BASIN M   
PROGRAM: SHOWERS   
Program Started at 14:23 TH 27-SEP-07
Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162968309  08:35 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN L   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 20 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 10 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.120 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  08:35 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 14:28 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              14:28  PGM DISABLED
------------- FR 28-SEP-07 -------------
              00:41  PGM ENABLED
              00:45  PGM DISABLED
              00:51  PGM ENABLED
  1,12    1   01:01      T           551
  2,12    1   01:11      T           543
  3,12    1   01:21      T           540
  4,12    1   01:31      T           543
  5,12    1   01:41      T           544
              01:47  PGM DISABLED
              01:51  PGM ENABLED
  6,12    1   02:01      T           540
  7,12    1   02:11      T           536
  8,12    1   02:21      T           543
  9,12    1   02:31      T           546
 10,12    1   02:41      T           544
 11,12    1   02:51      T           540
 12,12    1   03:01      T           544
  1,12    2   03:11      T           545
  2,12    2   03:21      T           544
  3,12    2   03:31      T           542
  4,12    2   03:41      T           542
  5,12    2   03:51      T           536
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  6,12    2   04:01      T           540
  7,12    2   04:11      T           544
  8,12    2   04:21      T           542
  9,12    2   04:31      T           542
 10,12    2   04:41      T           536
 11,12    2   04:51      T           545
 12,12    2   05:01      T           540
  1,10    3   05:11      T           542
  2,10    3   05:21      T           542
  3,10    3   05:31      T           542
  4,10    3   05:41      T           542
  5,10    3   05:51      T           544
  6,10    3   06:01      T           542
              06:07  PGM DISABLED
              07:20  MANUAL PAUSE
              07:21  MANUAL RESUME
              07:22  MANUAL PAUSE
              07:22  PUMP TUBE REPLACED
              07:22  MANUAL RESUME
              07:35  PGM ENABLED
  7,10    3   07:45      T           534
  8,10    3   07:55      T           536
  9,10    3   08:05      T           534
 10,10    3   08:15      T           535
              08:17  PGM DISABLED

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  08:36 28-SEP-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164699456
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 14:28 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- FR 28-SEP-07 ------

  1,12    1   01:01  0.169      1.45  77.59     000000926
  2,12    1   01:11  0.169      1.44  77.05     000001768
  3,12    1   01:21  0.166      1.47  76.42     000002393
  4,12    1   01:31  0.159      1.28  62.72     000003120
  5,12    1   01:41  0.130      1.16  41.85     000003634
  6,12    1   02:01  0.154      1.44  67.18     000004510
  7,12    1   02:11  0.173      1.53  84.21     000005326
  8,12    1   02:21  0.151      1.34  60.56     000005930
  9,12    1   02:31  0.143      1.21  50.34     000006444
 10,12    1   02:41  0.149      1.32  58.70     000007006
 11,12    1   02:51  0.159      1.47  72.03     000007641
 12,12    1   03:01  0.159      1.45  71.05     000008376
  1,12    2   03:11  0.153      1.35  61.99     000009035
  2,12    2   03:21  0.144      1.29  54.59     000009599
  3,12    2   03:31  0.131      1.26  46.32     000010154
  4,12    2   03:41  0.161      1.47  73.12     000010831
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  5,12    2   03:51  0.324      1.43  196.6     000012210
  6,12    2   04:01  0.397      1.40  257.1     000014466
  7,12    2   04:11  0.368      1.57  259.6     000017212
  8,12    2   04:21  0.314      1.68  220.6     000019501
  9,12    2   04:31  0.354      1.60  249.5     000021829
 10,12    2   04:41  0.373      1.47  247.7     000023861
 11,12    2   04:51  0.410      1.57  302.3     000026726
 12,12    2   05:01  0.387      1.50  265.8     000029624
  1,10    3   05:11  0.337      1.56  227.0     000031627
  2,10    3   05:21  0.188      1.65  102.7     000033191
  3,10    3   05:31  0.144      1.35  57.13     000033929
  4,10    3   05:41  0.135      1.25  47.67     000034451
  5,10    3   05:51  0.148      1.44  63.01     000035063
  6,10    3   06:01  0.131      1.26  46.32     000035613
  7,10    3   07:45  0.314      1.53  200.9     000038399
  8,10    3   07:55  0.302      1.52  189.1     000040370
  9,10    3   08:05  0.281      1.62  181.0     000042242
 10,10    3   08:15  0.244      1.65  150.7     000043917
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  08:36 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 14:28 TH 27-SEP-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  08:36 28-SEP-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 14:28 TH 27-SEP-07
Nominal Sample Volume =  310 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162968309  08:36 28-SEP-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN L   
PROGRAM: SHOWERS   
Program Started at 14:28 TH 27-SEP-07
Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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Basin D report.txt
 
SAMPLER ID# 1161168740  13:11 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN D   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 2 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 10 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.090 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  13:12 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:32 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              13:32  PGM DISABLED
------------- TH 15-NOV-07 -------------
              18:57  PGM ENABLED
  1,12    1   19:07      T           821
  2,12    1   19:17      T           786
  3,12    1   19:27      T           790
  4,12    1   19:37      T           797
  5,12    1   19:47      T          1043
              19:49  PGM DISABLED
------------- FR 16-NOV-07 -------------
              02:23  PGM ENABLED
  6,12    1   02:33      T           808
  7,12    1   02:43      T           826
  8,12    1   02:53      T           797
  9,12    1   03:03      T           790
 10,12    1   03:13      T           790
 11,12    1   03:23      T           791
 12,12    1   03:33      T           796
  1,12    2   03:43      T           830
  2,12    2   03:53      T           832
  3,12    2   04:03      T           797
  4,12    2   04:13      T           841
  5,12    2   04:23      T           814
  6,12    2   04:33      T           807
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  7,12    2   04:43      T           817
  8,12    2   04:53      T           805
  9,12    2   05:03      T           806
 10,12    2   05:13      T           802
 11,12    2   05:23      T           801
 12,12    2   05:33      T           796
  1,12    3   05:43      T           800
  2,12    3   05:53      T           846
  3,12    3   06:03      T           845
  4,12    3   06:13      T          1128
              06:21  PGM DISABLED
              06:49  PGM ENABLED
  5,12    3   06:59      T           786
  6,12    3   07:09      T           798
  7,12    3   07:19      T           842
  8,12    3   07:29      T           800
  9,12    3   07:39      T           835
 10,12    3   07:49      T           839
 11,12    3   07:59      T          1091
 12,12    3   08:09      T           814
  1,12    4   08:19      T           799
  2,12    4   08:29      T           798
  3,12    4   08:39      T           798
  4,12    4   08:49      T           848
  5,12    4   08:59      T           796
  6,12    4   09:09      T           796
  7,12    4   09:19      T           797
  8,12    4   09:29      T           799
  9,12    4   09:39      T           794
 10,12    4   09:49      T           811
 11,12    4   09:59      T           796
 12,12    4   10:09      T           798
              10:10  PGM DONE 16-NOV

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  13:12 16-NOV-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705357
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:32 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TH 15-NOV-07 ------
  1,12    1   19:07  0.192      1.44  99.71     000000635
  2,12    1   19:17  0.174      1.38  82.45     000001671

  3,12    1   19:27  0.162      0.84  45.23     000002144
  4,12    1   19:37  0.120      0.88  30.56     000002560
  5,12    1   19:47  0.097      1.21  30.56     000002752
-------------------- FR 16-NOV-07 ------
  6,12    1   02:33  0.373      3.94  716.4     000006384
  7,12    1   02:43  0.473      4.41   1125     000014245
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  8,12    1   02:53  0.330      2.76  420.8     000023718
  9,12    1   03:03 *0.269      2.67  301.7     000027254
 10,12    1   03:13  0.232      1.72  156.7     000028734
 11,12    1   03:23  0.219      1.54  128.9     000030121
 12,12    1   03:33  0.190      1.75  119.3     000031242
  1,12    2   03:43  0.159      1.75  91.45     000031941
  2,12    2   03:53  0.135      1.25  51.69     000032696
  3,12    2   04:03  0.127      1.40  52.79     000033201
  4,12    2   04:13  0.160      1.42  75.33     000033685
  5,12    2   04:23  0.309      3.63  501.8     000034359
  6,12    2   04:33  0.335      3.63  565.3     000037246
  7,12    2   04:43 *0.265      2.85  316.3     000040911
  8,12    2   04:53  0.209      2.12  165.5     000042440
  9,12    2   05:03  0.197      1.53  109.9     000043929
 10,12    2   05:13  0.185      1.40  91.87     000044361
 11,12    2   05:23 *0.197      1.58  113.5     000045355
 12,12    2   05:33  0.174      1.50  89.62     000046182
  1,12    3   05:43  0.134      1.30  52.79     000046754
  2,12    3   05:53  0.109      1.09  32.63     000047213
  3,12    3   06:03  0.111      0.94  28.77     000047547
  4,12    3   06:13  0.095      1.11  27.33     000047836
  5,12    3   06:59  0.124      1.22  44.25     000048749
  6,12    3   07:09  0.164      1.02  55.73     000049260
  7,12    3   07:19 *0.185      1.56  102.3     000049868
  8,12    3   07:29  0.160      1.22  64.72     000050760
  9,12    3   07:39  0.122      1.31  46.41     000051217
 10,12    3   07:49  0.109      0.97  29.03     000051486
 11,12    3   07:59  0.097      1.07  27.02     000051704
 12,12    3   08:09 *0.149      1.11  52.75     000051969
  1,12    4   08:19  0.225      1.81  158.2     000053191
  2,12    4   08:29  0.230      1.84  166.0     000054351
  3,12    4   08:39  0.204      1.82  137.2     000055636
  4,12    4   08:49  0.219      1.87  156.5     000056842
  5,12    4   08:59 *0.329      4.02  608.5     000060112
  6,12    4   09:09 *0.320      3.48  507.1     000063501
  7,12    4   09:19 *0.300      3.72  493.8     000067151
  8,12    4   09:29  0.285      3.80  468.7     000070659
  9,12    4   09:39 *0.244      2.07  202.9     000072359
 10,12    4   09:49  0.237      1.77  166.7     000073665
 11,12    4   09:59  0.227      2.30  203.1     000075691
 12,12    4   10:09  0.187      1.73  115.0     000077303
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  13:13 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:32 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  13:13 16-NOV-07
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  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:32 WE 14-NOV-07
Nominal Sample Volume =  310 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  13:13 16-NOV-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 13:32 WE 14-NOV-07
Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1163686245  13:40 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN T   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 30 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 10 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.175 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  13:40 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 13:18 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              13:18  PGM DISABLED
------------- TH 15-NOV-07 -------------
              18:57  PGM ENABLED
  1,12    1   19:07      T          1012
  2,12    1   19:17      T          1015
  3,12    1   19:27      T          1020
  4,12    1   19:37      T          1021
              19:41  PGM DISABLED
------------- FR 16-NOV-07 -------------
              02:25  PGM ENABLED
  5,12    1   02:35      T          1000
  6,12    1   02:45      T          1015
  7,12    1   02:55      T          1019
              03:05  PGM DISABLED
              03:07  PGM ENABLED
  8,12    1   03:17      T          1018
  9,12    1   03:27      T          1027
 10,12    1   03:37      T          1025
 11,12    1   03:47      T          1025
              03:48  PGM DISABLED
              04:19  PGM ENABLED
 12,12    1   04:29      T          1017
  1,12    2   04:39      T          1024
  2,12    2   04:49      T          1025
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  3,12    2   04:59      T          1026
  4,12    2   05:09      T          1025
  5,12    2   05:19      T          1025
  6,12    2   05:29      T          1027
              05:37  PGM DISABLED
              05:39  PGM ENABLED
              05:41  PGM DISABLED
              07:07  PGM ENABLED
  7,12    2   07:17      T          1023
  8,12    2   07:27      T          1014
              07:35  PGM DISABLED
              08:13  PGM ENABLED
  9,12    2   08:23      T          1013
 10,12    2   08:33      T          1020
 11,12    2   08:43      T          1022
 12,12    2   08:53      T          1022
  1,12    3   09:03      T          1026
  2,12    3   09:13      T          1021
  3,12    3   09:23      T          1025
  4,12    3   09:33      T          1025
  5,12    3   09:43      T          1025
  6,12    3   09:53      T          1028
  7,12    3   10:03      T          1029
  8,12    3   10:13      T          1031
  9,12    3   10:23      T          1034
 10,12    3   10:33      T          1030
              10:41  PGM DISABLED
              11:43  PGM ENABLED
 11,12    3   11:53      T          1023
              11:54  PGM DISABLED
              12:09  PGM ENABLED
 12,12    3   12:19      T          1023
  1,7     4   12:29      T          1024
  2,7     4   12:39      T          1020
  3,7     4   12:49      T          1025
  4,7     4   12:59      T          1026
  5,7     4   13:09      T          1027
  6,7     4   13:19      T          1036
  7,7     4   13:29      T          1035
              13:30  PGM DISABLED
              13:32  MANUAL PAUSE

 
   SOURCE T  ==> TIME                
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  13:40 16-NOV-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705585
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 13:18 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TH 15-NOV-07 ------
  1,12    1   19:07  0.334      7.03   1358     000012540
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  2,12    1   19:17  0.261      7.24  973.2     000024382
  3,12    1   19:27  0.224      6.80  732.0     000032557
  4,12    1   19:37  0.183      6.51  517.6     000039048
-------------------- FR 16-NOV-07 ------
  5,12    1   02:35  0.414      8.40   2218     000067588
  6,12    1   02:45  0.445      8.65   2541     000091128

  7,12    1   02:55  0.342      8.52   1705     000113297
  8,12    1   03:17  0.323      7.71   1415     000145770
  9,12    1   03:27  0.289      7.57   1183     000159070
 10,12    1   03:37  0.218      7.19  739.3     000168159
 11,12    1   03:47 *0.183      6.46  513.6     000170510
 12,12    1   04:29  0.349      8.67   1786     000186449
  1,12    2   04:39  0.365      8.33   1836     000204845
  2,12    2   04:49  0.302      8.21   1372     000220576
  3,12    2   04:59  0.266      7.46   1030     000231913
  4,12    2   05:09  0.216      7.16  728.0     000240302
  5,12    2   05:19  0.221      7.19  757.3     000247744
  6,12    2   05:29  0.223      7.30  777.2     000255236
  7,12    2   07:17  0.196      6.50  574.0     000272854
  8,12    2   07:27  0.203      6.62  613.7     000279149
  9,12    2   08:23  0.292      7.63   1212     000296395
 10,12    2   08:33  0.291      7.65   1205     000309295
 11,12    2   08:43  0.261      7.42  997.4     000320884
 12,12    2   08:53  0.341      8.10   1610     000331294
  1,12    3   09:03  0.351      8.48   1759     000349267
  2,12    3   09:13  0.374      8.85   2017     000367346
  3,12    3   09:23  0.347      8.15   1668     000385304
  4,12    3   09:33  0.349      8.20   1690     000401989
  5,12    3   09:43  0.302      7.46   1246     000417040
  6,12    3   09:53  0.311      7.60   1321     000429765
  7,12    3   10:03  0.279      7.36   1093     000442314
  8,12    3   10:13 *0.199      7.24  655.1     000447461
  9,12    3   10:23  0.198      7.23  646.4     000448379
 10,12    3   10:33  0.199      6.71  607.2     000454273
 11,12    3   11:53  0.188      6.43  531.6     000464462
 12,12    3   12:19  0.216      7.23  735.1     000475143
  1,7     4   12:29  0.312      7.70   1348     000486811
  2,7     4   12:39  0.251      7.51  953.8     000497337
  3,7     4   12:49 *0.223      7.21  767.6     000503679
  4,7     4   12:59 *0.193      7.10  610.1     000506413
  5,7     4   13:09  0.206      6.81  646.5     000511425
  6,7     4   13:19 *0.201      6.77  620.1     000516403
  7,7     4   13:29 *0.186      6.34  517.4     000518564
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  13:41 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 13:18 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
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SAMPLER ID# 1163686245  13:41 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 13:18 WE 14-NOV-07
Nominal Sample Volume =  310 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1163686245  13:41 16-NOV-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN T   
PROGRAM: SHOWERS   
Program Started at 13:18 WE 14-NOV-07
Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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SAMPLER ID# 1162970974  12:23 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN R   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 18 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 1 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    TIME, EVERY     
 0 HOURS, 10 MINUTES
                    
     ----------
    DISTRIBUTION:   
  12 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   310 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.150 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  12:23 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 13:11 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              13:11  PGM DISABLED
------------- TH 15-NOV-07 -------------
              18:51  PGM ENABLED
  1,12    1   19:01      T           539
  2,12    1   19:11      T           535
  3,12    1   19:21      T           537
  4,12    1   19:31      T           539
  5,12    1   19:41      T           639
              19:45  PGM DISABLED
------------- FR 16-NOV-07 -------------
              02:21  PGM ENABLED
  6,12    1   02:31      T           527
  7,12    1   02:41      T           531
  8,12    1   02:51      T           533
  9,12    1   03:01      T           535
 10,12    1   03:11      T           533
 11,12    1   03:21      T           535
 12,12    1   03:31      T           537
  1,12    2   03:41      T           539
  2,12    2   03:51      T           539
  3,12    2   04:01      T           539
  4,12    2   04:11      T           537
  5,12    2   04:21      T           534
  6,12    2   04:31      T           536
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  7,12    2   04:41      T           539
  8,12    2   04:51      T           536
  9,12    2   05:01      T           539
 10,12    2   05:11      T           539
 11,12    2   05:21      T           530
 12,12    2   05:31      T           539
  1,12    3   05:41      T           537
  2,12    3   05:51      T           539
  3,12    3   06:01      T           545
  4,12    3   06:11      T  NM         *
              06:19  PGM DISABLED
              06:49  PGM ENABLED
  5,12    3   06:59      T           539
  6,12    3   07:09      T           537
  7,12    3   07:19      T           539
  8,12    3   07:29      T           543
  9,12    3   07:39      T           545
 10,12    3   07:49      T           557
              07:53  PGM DISABLED
              08:09  PGM ENABLED
 11,12    3   08:19      T           536
 12,12    3   08:29      T           539
  1,12    4   08:39      T           539
  2,12    4   08:49      T           543
  3,12    4   08:59      T           541
  4,12    4   09:09      T           541
  5,12    4   09:19      T           541
  6,12    4   09:29      T           540
  7,12    4   09:39      T           542
  8,12    4   09:49      T           539
  9,12    4   09:59      T           539
 10,12    4   10:09      T           542
 11,12    4   10:19      T           541
 12,12    4   10:29      T           539
              10:30  PGM DONE 16-NOV

 
   SOURCE T  ==> TIME                
    ERROR NM ==> NO MORE LIQUID!     
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  12:23 16-NOV-07
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705808
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 13:11 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW

SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- TH 15-NOV-07 ------

  1,12    1   19:01  0.308      0.50  58.73     000000687
  2,12    1   19:11  0.283      0.40  41.64     000001192
  3,12    1   19:21  0.245      0.28  23.63     000001482
  4,12    1   19:31  0.227      0.31  23.37     000001734
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  5,12    1   19:41  0.162      0.31  14.33     000001919
-------------------- FR 16-NOV-07 ------

  6,12    1   02:31  0.332      0.73  95.12     000004044
  7,12    1   02:41  0.350      0.78  109.5     000004925
  8,12    1   02:51  0.326      0.62  78.97     000006049
  9,12    1   03:01  0.302      0.48  54.58     000006674
 10,12    1   03:11  0.297      0.45  49.98     000007206
 11,12    1   03:21  0.293      0.41  44.82     000007717
 12,12    1   03:31  0.273      0.32  31.61     000008089
  1,12    2   03:41 *0.247      0.23  19.60     000008230
  2,12    2   03:51 *0.235      0.23  18.29     000008230
  3,12    2   04:01 *0.223      0.23  16.98     000008230
  4,12    2   04:11  0.250      0.27  23.45     000008230
  5,12    2   04:21  0.297      0.48  53.31     000008560
  6,12    2   04:31  0.342      0.84  114.0     000009514
  7,12    2   04:41  0.305      0.56  64.77     000010403
  8,12    2   04:51  0.292      0.43  46.63     000010973
  9,12    2   05:01  0.268      0.30  28.86     000011347
 10,12    2   05:11  0.278      0.46  46.62     000011628
 11,12    2   05:21  0.278      0.41  41.55     000012070
 12,12    2   05:31  0.253      0.28  24.78     000012389
  1,12    3   05:41  0.222      0.27  19.72     000012610
  2,12    3   05:51 *0.182      0.27  14.76     000012647
  3,12    3   06:01 *0.159      0.27  12.11     000012647
  4,12    3   06:11 *0.152      0.27  11.35     000012647
  5,12    3   06:59  0.235      0.27  21.48     000012726
  6,12    3   07:09  0.262      0.34  31.57     000012986
  7,12    3   07:19  0.250      0.29  25.19     000013256
  8,12    3   07:29  0.234      0.26  20.47     000013492
  9,12    3   07:39  0.197      0.22  13.51     000013655
 10,12    3   07:49  0.164      0.23  10.79     000013773
 11,12    3   08:19  0.292      0.47  50.97     000014186
 12,12    3   08:29  0.292      0.49  53.14     000014728
  1,12    4   08:39  0.275      0.39  38.86     000015173
  2,12    4   08:49  0.285      0.47  49.33     000015550
  3,12    4   08:59  0.330      0.72  93.16     000016424
  4,12    4   09:09  0.320      0.66  81.67     000017279
  5,12    4   09:19  0.308      0.55  64.60     000018212
  6,12    4   09:29  0.315      0.59  71.41     000018837
  7,12    4   09:39  0.290      0.42  45.18     000019425
  8,12    4   09:49  0.282      0.44  45.42     000019833
  9,12    4   09:59  0.288      0.40  42.68     000020347
 10,12    4   10:09 *0.259      0.28  25.53     000020668
 11,12    4   10:19 *0.243      0.23  19.22     000020708
 12,12    4   10:29  0.277      0.33  33.16     000020997
                * Most recent valid data
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  12:24 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 13:11 WE 14-NOV-07
Nominal Sample Volume =  310 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
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SAMPLER ID# 1162970974  12:24 16-NOV-07
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 13:11 WE 14-NOV-07
Nominal Sample Volume =  310 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1162970974  12:24 16-NOV-07
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN R   
PROGRAM: SHOWERS   
Program Started at 13:11 WE 14-NOV-07
Nominal Sample Volume =  310 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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basin d.txt
 
SAMPLER ID# 1161168740  12:12 15-JAN-08
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN D   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 2 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     470.0 gal      
  SAMPLE AT START   
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.120 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  12:13 15-JAN-08
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 16:08 SU 13-JAN-08
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              16:08  PGM DISABLED
------------- MO 14-JAN-08 -------------
              15:27  PGM ENABLED
  1,18    1   15:37      F           940
  2,18    1   15:42      F           761
  3,18    1   15:43      F           838
  4,18    1   15:44      F           795
  5,18    1   15:46      F           824
  6,18    1   15:47      F           802
  7,18    1   15:48      F           782
  8,18    1   15:48      F           772
  9,18    1   15:49      F           768
 10,18    1   15:50      F           771
 11,18    1   15:51      F           909
 12,18    1   15:55      F           823
 13,18    1   15:56      F           845
 14,18    1   15:56      F           858
 15,18    1   16:00      F           826
 16,18    1   16:01      F           868
 17,18    1   16:01      F           793
 18,18    1   16:02      F           809
  1,18    2   16:03      F           783
  2,18    2   16:04      F           882
  3,18    2   16:04      F           798
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  4,18    2   16:05      F           794
  5,18    2   16:06      F           805
  6,18    2   16:10      F           814
  7,18    2   16:11      F           804
  8,18    2   16:13      F           792
  9,18    2   16:14      F           778
 10,18    2   16:15      F           827
 11,18    2   16:16      F           853
 12,18    2   16:17      F           853
 13,18    2   16:18      F           851
 14,18    2   16:20      F           868
 15,18    2   16:21      F           862
 16,18    2   16:24      F           846
 17,18    2   16:25      F           778
 18,18    2   16:28      F           858
  1,18    3   16:29      F           798
  2,18    3   16:30      F           882
  3,18    3   16:31      F           808
  4,18    3   16:32      F           779
  5,18    3   16:33      F           864
  6,18    3   16:34      F           798
  7,18    3   16:35      F           837
  8,18    3   16:37      F           870
  9,18    3   16:45      F           782
 10,18    3   16:48      F           875
 11,18    3   16:51      F           827
 12,18    3   16:52      F           839
 13,18    3   16:54      F           777
 14,18    3   16:56      F           817
 15,18    3   16:57      F           816
 16,18    3   17:03      F           777
 17,18    3   17:07      F           820
 18,18    3   17:13      F           783
  1,10    4   17:17      F           780
  2,10    4   17:21      F           908
  3,10    4   17:26      F           827
              17:29  PGM DISABLED
              20:39  PGM ENABLED
  4,10    4   20:42      F           764
  5,10    4   20:45      F           778
  6,10    4   20:47      F           767
  7,10    4   20:48      F           814
  8,10    4   20:50      F           765
  9,10    4   20:53      F           768
 10,10    4   20:57      F           798
              21:01  PGM DISABLED

 
   SOURCE F  ==> FLOW                
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  12:13 15-JAN-08
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705357
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 16:08 SU 13-JAN-08
Nominal Sample Volume =  210 ml
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                                       FLOW         TOTAL
                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- MO 14-JAN-08 ------
  1,18    1   15:37  0.220      2.50  211.6     000000540

  2,18    1   15:42  0.245      4.18  413.8     000001083
  3,18    1   15:43  0.239      4.10  390.1     000001552
  4,18    1   15:44  0.239      4.10  390.1     000002020
  5,18    1   15:46  0.262      3.45  376.1     000002504
  6,18    1   15:47  0.262      3.45  376.1     000002974
  7,18    1   15:48  0.282      4.87  589.7     000003445
  8,18    1   15:48  0.282      4.87  589.7     000003907
  9,18    1   15:49  0.417      4.03  857.5     000004410
 10,18    1   15:50  0.417      4.03  857.5     000005011
 11,18    1   15:51  0.417      4.03  857.5     000005597
 12,18    1   15:55  0.367      4.13  732.2     000005953
 13,18    1   15:56  0.367      4.13  732.2     000006453
 14,18    1   15:56  0.367      4.13  732.2     000006954
 15,18    1   16:00  0.290      4.05  512.1     000007731
 16,18    1   16:01  0.290      4.05  512.1     000008192
 17,18    1   16:01  0.292      5.17  659.2     000008633
 18,18    1   16:02  0.292      5.17  659.2     000009095
  1,18    2   16:03  0.292      5.17  659.2     000009578
  2,18    2   16:04  0.287      4.34  539.8     000010060
  3,18    2   16:04  0.287      4.34  539.8     000010528
  4,18    2   16:05  0.265      4.27  474.0     000011013
  5,18    2   16:06  0.265      4.27  474.0     000011495
  6,18    2   16:10  0.255      3.44  360.7     000012172
  7,18    2   16:11  0.254      3.70  384.3     000012642
  8,18    2   16:13  0.254      3.70  384.3     000013117
  9,18    2   16:14  0.249      4.22  425.9     000013568
 10,18    2   16:15  0.249      4.22  425.9     000014044
 11,18    2   16:16  0.249      4.27  431.0     000014518
 12,18    2   16:17  0.245      3.89  385.1     000014984
 13,18    2   16:18  0.245      3.89  385.1     000015459
 14,18    2   16:20  0.244      3.90  382.3     000015925
 15,18    2   16:21  0.244      3.90  382.3     000016397
 16,18    2   16:24  0.274      4.43  513.9     000016921
 17,18    2   16:25  0.274      4.43  513.9     000017393
 18,18    2   16:28  0.274      4.92  570.8     000017919
  1,18    3   16:29  0.274      4.92  570.8     000018385
  2,18    3   16:30  0.274      3.62  420.0     000018919
  3,18    3   16:31  0.274      3.62  420.0     000019382
  4,18    3   16:32  0.259      4.06  433.7     000019851
  5,18    3   16:33  0.242      4.30  417.4     000020329
  6,18    3   16:34  0.242      4.30  417.4     000020794
  7,18    3   16:35  0.234      3.93  361.9     000021257
  8,18    3   16:37  0.234      3.93  361.9     000021728
  9,18    3   16:45  0.210      3.14  248.0     000022351
 10,18    3   16:48  0.219      2.97  248.6     000022831
 11,18    3   16:51  0.237      4.01  377.7     000023303
 12,18    3   16:52  0.237      4.01  377.7     000023769
 13,18    3   16:54  0.239      3.13  297.8     000024269
 14,18    3   16:56  0.245      3.56  352.4     000024739
 15,18    3   16:57  0.245      3.56  352.4     000025209
 16,18    3   17:03  0.244      2.85  279.4     000025691
 17,18    3   17:07  0.224      2.97  256.8     000026246
 18,18    3   17:13  0.182      1.80  115.0     000026763
  1,10    4   17:17  0.159      2.26  118.1     000027233
  2,10    4   17:21  0.146      2.19  100.7     000027703
  3,10    4   17:26  0.137      2.10  88.40     000028172
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  4,10    4   20:42  0.222      3.68  314.9     000029255
  5,10    4   20:45  0.247      3.05  304.9     000029729
  6,10    4   20:47  0.247      3.05  304.9     000030197
  7,10    4   20:48  0.232      3.86  351.8     000030666
  8,10    4   20:50  0.209      2.24  174.9     000031135
  9,10    4   20:53  0.172      3.35  197.3     000031605
 10,10    4   20:57  0.139      2.38  101.9     000032099
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  12:14 15-JAN-08
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 16:08 SU 13-JAN-08
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  12:14 15-JAN-08
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 16:08 SU 13-JAN-08
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  12:14 15-JAN-08
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 16:08 SU 13-JAN-08
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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Basin D Last Storm.txt
 
SAMPLER ID# 1161168740  08:27 15-FEB-08
  Hardware:     A1  Software: 2.31
*********** PROGRAM SETTINGS ***********
     ----------
   PROGRAM NAME:    
    "SHOWERS   "    
 SITE DESCRIPTION:  
    "BASIN D   "    
     ----------
   UNITS SELECTED:  
     LENGTH: ft     
                    
                    
     ----------
   UNITS SELECTED:  
   FLOW RATE: gpm   
  FLOW VOLUME: gal  
   VELOCITY: fps    
     ----------
  AREA-VEL MODULE:  
   AREA*VELOCITY    
     ROUND PIPE     
                    
     ----------
                    
      2 MINUTE      
   DATA INTERVAL    
                    
     ----------
   4, 3.78 lit BTLS 
 25 ft SUCTION LINE 
 AUTO SUCTION HEAD  
0 RINSES, 2 RETRIES 
     ----------
                    
  ONE-PART PROGRAM  
                    
                    
     ----------
      PACING:       
    FLOW, EVERY     
     470.0 gal      
  SAMPLE AT START   
     ----------
    DISTRIBUTION:   
  18 SAMPLES/BOTTLE 
                    
                    
     ----------
      VOLUME:       
                    
   210 ml SAMPLES   
                    
     ----------
      ENABLE:       
                    
  LEVEL >0.120 ft   
                    
     ----------
      ENABLE:       
 REPEATABLE ENABLE  
NO SAMPLE AT DISABLE
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NO SAMPLE AT ENABLE 
     ----------
      ENABLE:       
  SAMPLE INTERVAL   
  RESET AT ENABLE   
                    
     ----------
      ENABLE:       
 0 PAUSE & RESUMES  
                    
                    
     ----------
                    
 NO DELAY TO START  
                    
                    
     ----------
     ----------
     ----------
  LIQUID DETECT ON  
                    
 QUICK VIEW/CHANGE  
                    
     ----------
                    
 TAKE MEASUREMENTS  
  EVERY  1 MINUTES  
                    
     ----------
  DUAL SAMPLER OFF  
BTL FULL DETECT OFF 
  TIMED BACKLIGHT   
                    
     ----------
                    
  EVENT MARK SENT   
 DURING PUMP CYCLE  
                    
     ----------
  PUMP COUNTS FOR   
 EACH PURGE CYCLE:  
   200 PRE-SAMPLE   
  AUTO POST-SAMPLE  
     ----------
                    
    NO PERIODIC     
   SERIAL OUTPUT    
                    
     ----------
    INTERROGATOR    
     CONNECTOR      
  POWER ALWAYS ON   
                    
     ----------
     ----------
     ----------
                    
   NO RAIN GAUGE    
                    
                    
     ----------
  NO SDI-12 SONDE   
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AUTO SDI-12 SCAN OFF
                    
     ----------
 I/O1= NONE         
 I/O2= NONE         
 I/O3= NONE         
                    
     ----------
                    
  0 ANALOG OUTPUTS  
                    
                    
     ----------
                    
 NO EXTERNAL MODEM  
                    
                    
     ----------
                    
     NO DIALOUT     
   CONDITIONS SET   
                    
     ----------
     ----------
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  08:28 15-FEB-08
  Hardware:     A1  Software: 2.31
*********** SAMPLING RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 12:16 TU 15-JAN-08
Nominal Sample Volume =  210 ml
                                   COUNT
                                      TO
SAMPLE  BOTTLE TIME  SOURCE ERROR LIQUID
------- ------ ----      -- --    ------
              12:16  PGM DISABLED
------------- FR 25-JAN-08 -------------
              12:40  MANUAL PAUSE
              12:40  MANUAL RESUME
              12:41  MANUAL PAUSE
              12:41  PUMP TUBE REPLACED
              12:41  MANUAL RESUME
------------- SA 26-JAN-08 -------------
              14:01  PGM ENABLED
  1,18    1   14:10      F           882
  2,18    1   14:21      F           797
  3,18    1   14:32      F           808
              14:39  PGM DISABLED
              15:39  PGM ENABLED
  4,18    1   15:48      F           803
  5,18    1   15:53      F           822
  6,18    1   15:56      F           808
  7,18    1   15:59      F           803
  8,18    1   16:02      F           809
  9,18    1   16:06      F           863
 10,18    1   16:10      F           807
 11,18    1   16:14      F           809
 12,18    1   16:18      F           835
 13,18    1   16:24      F           809
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 14,18    1   16:31      F           817
 15,18    1   16:36      F           814
 16,18    1   16:43      F           813
 17,18    1   16:49      F           846
 18,18    1   16:56      F           856
  1,12    2   17:02      F           857
  2,12    2   17:14      F           874
  3,12    2   17:24      F           851
  4,12    2   17:32      F           863
  5,12    2   17:39      F           857
  6,12    2   17:55      F           854
  7,12    2   18:05      F           838
  8,12    2   18:10      F           845
  9,12    2   18:21      F           809
 10,12    2   18:24      F           839
              18:27  MANUAL PAUSE
 11,12    2   18:28      F  Sk         *
 12,12    2   18:31      F  Sk         *
              18:33  PGM STOPPED 26-JAN

 
   SOURCE F  ==> FLOW                
    ERROR Sk ==> SAMPLE SKIPPED!     
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  08:28 15-FEB-08
  Hardware:     A1  Software: 2.31
 AREA-VEL MODULE: 1164705357
  Hardware:     A0  Software: 1.04
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 12:16 TU 15-JAN-08
Nominal Sample Volume =  210 ml
                                       FLOW         TOTAL

                     LEVEL  VELOCITY   RATE          FLOW
SAMPLE  BOTTLE TIME     ft       fps    gpm           gal
------- ------ ----  -----     -----  ----- -------------
-------------------- SA 26-JAN-08 ------
  1,18    1   14:10  0.137      1.59  66.93     000001068
  2,18    1   14:21  0.137      1.77  74.51     000001575

  3,18    1   14:32  0.139      1.61  68.96     000002047
  4,18    1   15:48  0.152      2.74  134.5     000003237
  5,18    1   15:53  0.169      3.16  180.9     000003706
  6,18    1   15:56  0.164      2.91  159.0     000004177
  7,18    1   15:59  0.169      3.38  193.5     000004646
  8,18    1   16:02  0.159      2.42  126.4     000005130
  9,18    1   16:06  0.152      2.04  100.1     000005586
 10,18    1   16:10  0.152      2.61  128.1     000006055
 11,18    1   16:14  0.144      1.96  88.38     000006525
 12,18    1   16:18  0.149      2.79  132.6     000006986
 13,18    1   16:24  0.140      2.86  124.6     000007528
 14,18    1   16:31  0.146      2.60  119.6     000008011
 15,18    1   16:36  0.139      2.16  92.52     000008488
 16,18    1   16:43  0.137      1.75  73.66     000008958
 17,18    1   16:49  0.140      2.44  106.3     000009429
 18,18    1   16:56  0.140      1.65  71.90     000009905
  1,12    2   17:02  0.134      2.18  88.53     000010375
  2,12    2   17:14  0.134      1.50  60.92     000010845
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  3,12    2   17:24  0.135      1.84  76.09     000011338
  4,12    2   17:32  0.134      2.00  81.22     000011808
  5,12    2   17:39  0.127      1.80  67.88     000012277
  6,12    2   17:55  0.142      1.70  75.36     000012771
  7,12    2   18:05  0.152      3.42  167.9     000013240
  8,12    2   18:10  0.147      2.15  100.5     000013712
  9,12    2   18:21  0.154      1.84  91.79     000014182
 10,12    2   18:24  0.162      2.14  115.2     000014636
 11,12    2   18:28  0.179      2.41  150.0     000015109
 12,12    2   18:31  0.189      2.15  144.7     000015579
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  08:28 15-FEB-08
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 12:16 TU 15-JAN-08
Nominal Sample Volume =  210 ml
                        FR-TEMP
SAMPLE  BOTTLE TIME           C
------- ------ ----        ----
                    NO FR-TEMPERATURE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  08:29 15-FEB-08
  Hardware:     A1  Software: 2.31
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 12:16 TU 15-JAN-08
Nominal Sample Volume =  210 ml
SAMPLE  BOTTLE TIME 
------- ------ ----------- ------ ----
                    NO RAIN GAUGE
----------------------------------------
 
 
 
SAMPLER ID# 1161168740  08:29 15-FEB-08
  Hardware:     A1  Software: 2.31
SDI-12 DATA
*********** COMBINED RESULTS ***********
   SITE: BASIN D   
PROGRAM: SHOWERS   
Program Started at 12:16 TU 15-JAN-08
Nominal Sample Volume =  210 ml
 
 
                    NO SDI-12 SONDE
----------------------------------------
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Appendix D 

Sediment Trap Inspections – Photograph Log 



APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 1 

Photo Date: 2/23/2007 

Orientation: North – top of photo 

Description: Basin D 

 
February 2007 – sediment trap 
inspection 
 
Pipe flow direction to the left of photo 
 

  

Photo No: 2 

Photo Date: 2/23/2007 

Orientation: South – top of photo 

Description: Basin L 

 
February 2007 – sediment trap 
inspection 
 
Pipe flow direction to the right of photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 
 

Photo No: 3 

Photo Date: 2/23/2007 

Orientation: West – top of photo 

Description: Basin M 

 
February 2007 – sediment trap 
inspection 
 
Pipe flow direction to the right of photo 
 

  

Photo No: 4 

Photo Date: 2/23/2007 

Orientation: North – top of photo 

Description: Basin R 

 
February 2007 – sediment trap 
inspection 
 
Pipe flow direction to the bottom of 
photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 
 

Photo No: 5 

Photo Date: 4/16/2007 

Orientation: West – top of photo 

Description: Basin D 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction to the top of photo 
 
Sediment trap was reconfigured to 
promote sediment accumulation in 
bottles. 

  

 Photo No: 6 

Photo Date: 4/16/2007 

Orientation: North – top of photo 

Description: Basin L 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction to the left of photo 
 
Sediment trap was reconfigured to 
promote sediment accumulation in 
bottles and reduce ponding up the 
pipe. 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 
 

Photo No: 7 

Photo Date: 4/16/2007 

Orientation: South – top of photo 

Description: Basin M 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction to the bottom of 
photo 
 
Sediment trap was reconfigured to 
promote sediment accumulation in 
bottles and reduce ponding up the 
pipe. 

  

Photo No: 8 

Photo Date: 4/16/2007 

Orientation: 
Southeast – top of 
photo 

Description: Basin R 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction to the top of photo 
 
Sediment trap was reconfigured to 
promote sediment accumulation in 
bottles and reduce ponding up the 
pipe. 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 
 

Photo No: 9 

Photo Date: 4/16/2007 

Orientation: Southwest 

Description: Basin T 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
 

  

Photo No: 10 

Photo Date: 4/16/2007 

Orientation: West 

Description: Outfall 53 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
 

 

Page 5 of 30 



APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 
  

Photo No: 11 

Photo Date: 5/18/2007 

Orientation: West – top of photo 

Description: Basin D 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction to top in picture 
 

  

Photo No: 12 

Photo Date: 5/18/2007 

Orientation: North – top of photo 

Description: Basin L 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction to left in picture 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 13 

Photo Date: 5/18/2007 

Orientation: East – top of photo 

Description: Basin M 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction to left in photo 
 

  

Photo No: 14 

Photo Date: 5/18/2007 

Orientation: East – top of photo 

Description: Basin R 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction forward in picture 
 
Sediment trap was reconfigured to 
promote sediment accumulation in 
bottles and reduce ponding up the 
pipe. 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 15 

Photo Date: 5/18/2007 

Orientation: Southwest 

Description: Basin T 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
 

 
  

Photo No: 16 

Photo Date: 5/18/2007 

Orientation: West 

Description: Outfall 53 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 17 

Photo Date: 6/27/2007 

Orientation: West – top of photo 

Description: Basin D 

 
June 2007 – sediment trap inspection  
 
Pipe flow direction to top in photo 
 

  

Photo No: 18 

Photo Date: 6/27/2007 

Orientation: South – top of photo 

Description: Basin L 

 
June 2007 – sediment trap inspection  
 
Pipe flow direction to right in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 19 

Photo Date: 6/27/2007 

Orientation: West – top of photo 

Description: Basin M 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction to left in photo 
 

  

Photo No: 20 

Photo Date: 6/27/2007 

Orientation: East – top of photo 

Description: Basin R 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction to right in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 21 

Photo Date: 6/27/2007 

Orientation: Southwest 

Description: Basin T 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction forward in picture 
 

  

Photo No: 22 

Photo Date: 6/27/2007 

Orientation: West 

Description: Outfall 53 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction forward in picture 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 
 

Photo No: 23 

Photo Date: 4/16/2007 

Orientation: Southwest 

Description: Basin T 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
 

  

Photo No: 24 

Photo Date: 4/16/2007 

Orientation: West 

Description: Outfall 53 

 
April 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 
  

Photo No: 11 

Photo Date: 5/18/2007 

Orientation: West – top of photo 

Description: Basin D 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction to top in picture 
 

  

Photo No: 12 

Photo Date: 5/18/2007 

Orientation: North – top of photo 

Description: Basin L 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction to left in picture 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 13 

Photo Date: 5/18/2007 

Orientation: East – top of photo 

Description: Basin M 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction to left in photo 
 

  

Photo No: 14 

Photo Date: 5/18/2007 

Orientation: East – top of photo 

Description: Basin R 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction forward in picture 
 
Sediment trap was reconfigured to 
promote sediment accumulation in 
bottles and reduce ponding up the 
pipe. 

  

Page 14 of 30 



APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 15 

Photo Date: 5/18/2007 

Orientation: Southwest 

Description: Basin T 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
 

 
  

Photo No: 16 

Photo Date: 5/18/2007 

Orientation: West 

Description: Outfall 53 

 
May 2007 – sediment trap inspection 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 17 

Photo Date: 6/27/2007 

Orientation: West – top of photo 

Description: Basin D 

 
June 2007 – sediment trap inspection  
 
Pipe flow direction to top in photo 
 

  

Photo No: 18 

Photo Date: 6/27/2007 

Orientation: South – top of photo 

Description: Basin L 

 
June 2007 – sediment trap inspection  
 
Pipe flow direction to right in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 19 

Photo Date: 6/27/2007 

Orientation: West – top of photo 

Description: Basin M 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction to left in photo 
 

  

Photo No: 20 

Photo Date: 6/27/2007 

Orientation: East – top of photo 

Description: Basin R 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction to right in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 21 

Photo Date: 6/27/2007 

Orientation: Southwest 

Description: Basin T 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction forward in picture 
 

  

Photo No: 22 

Photo Date: 6/27/2007 

Orientation: West 

Description: Outfall 53 

 
June 2007 – sediment trap inspection 
 
Pipe flow direction forward in picture.   
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 23 

Photo Date: 9/20/2007 

Orientation: West – top of photo 

Description: Basin D 

 
Fall 2007 installation 
 
Pipe flow direction to top of photo 
 

  

Photo No: 24 

Photo Date: 9/20/2007 

Orientation: West 

Description: Basin L 

 
Fall 2007 installation 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 25 

Photo Date: 9/20/2007 

Orientation: North – top of photo 

Description: Basin M 

 
Fall 2007 installation 
 
Pipe flow direction to top of photo 
 

 
  

Photo No: 26 

Photo Date: 10/5/2007 

Orientation: South – top of photo 

Description: Basin R 

 
Fall 2007 installation 
 
Pipe flow direction to top of photo 
 
New sediment trap configuration for 
Fall 2007.  See text Section 4.1 for 
more information. 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 27 

Photo Date: 10/5/2007 

Orientation: Southwest – top of photo

Description: Basin T 

 
Fall 2007 installation 
 
Pipe flow direction forward in photo 
 

 
  

Photo No: 28 

Photo Date: 10/5/2007 

Orientation: West – top of photo 

Description: Outfall 53 

 
Fall 2007 installation 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 29 

Photo Date: 11/2/2007 

Orientation: South – top of picture 

Description: Basin L 

 
November 2007 – sediment trap 
inspection 
 
Pipe flow direction to right in photo 
 

  

Photo No: 30 

Photo Date: 11/2/2007 

Orientation: West – top of photo 

Description: Basin M 

 
November 2007 – sediment trap 
inspection 
 
Pipe flow direction to right in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 31 

Photo Date: 11/2/2007 

Orientation: Southeast – top of photo

Description: Basin R 

 
November 2007 – sediment trap 
inspection 
 
Pipe flow direction to right in photo 
 

  

Photo No: 32 

Photo Date: 11/2/2007 

Orientation: Southwest 

Description: Basin T 

 
November 2007 – sediment trap 
inspection 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 33 

Photo Date: 11/2/2007 

Orientation: West  

Description: Outfall 53 

 
November 2007 – sediment trap 
inspection 
 
Pipe flow direction forward in photo 
 

  

Photo No: 34 

Photo Date: 11/5/2007 

Orientation: West 

Description: Basin D 

 
November 2007 – sediment trap 
inspection 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 35 

Photo Date: 12/10/2007 

Orientation: West – top of photo 

Description: Basin D 

 
December 2007 – sediment trap 
inspection 
 
Pipe flow direction to top of photo 
 

  

Photo No: 36 

Photo Date: 12/10/2007 

Orientation: West – top of photo 

Description: Basin L 

 
December 2007 – sediment trap 
inspection 
 
Pipe flow direction to top of photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 37 

Photo Date: 12/10/2007 

Orientation: Southwest – top of photo

Description: Basin M 

 
December 2007 – sediment trap 
inspection 
 
Pipe flow direction to bottom of photo 
 

  

Photo No: 38 

Photo Date: 12/10/2007 

Orientation: North – top of photo 

Description: Basin R 

 
December 2007 – sediment trap 
inspection 
 
Pipe flow direction to bottom of photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 39 

Photo Date: 12/10/2007 

Orientation: Southwest 

Description: Basin T 

 
December 2007 – sediment trap 
inspection 
 
Pipe flow direction forward in photo 
 

 
  

Photo No: 40 

Photo Date: 12/10/2007 

Orientation: West 

Description: Outfall 53 

 
December 2007 – sediment trap 
inspection 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 41 

Photo Date: 2/15/2008 

Orientation: West 

Description: Basin D 

 
February 2008 – sediment trap 
inspection prior to removal 
 
Pipe flow direction forward in photo 
 

 
  

Photo No: 42 

Photo Date: 2/15/2008 

Orientation: West 

Description: Basin L 

 
February 2008 – sediment trap 
inspection prior to removal 
 
Pipe flow direction forward in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
 

 

Photo No: 43 

Photo Date: 2/15/2008 

Orientation: North 

Description: Basin M 

 
February 2008 – sediment trap 
inspection prior to removal 
 
Pipe flow direction forward in photo 
 

  

Photo No: 44 

Photo Date: 2/15/2008 

Orientation: East 

Description: Basin R 

 
February 2008 – sediment trap 
inspection prior to removal 
 
Pipe flow direction to the right in photo 
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APPENDIX D 
PHOTOGRAPH LOG – SEDIMENT TRAP INSPECTIONS 

 
Project Name:  T4 Storm Water Project     Client:  Port of Portland 
Project Number: 1267-05      Location:  Portland, Oregon 
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Photo No: 45 

Photo Date: 2/15/2008 

Orientation: Southwest 

Description: Basin T 

 
February 2008 – sediment trap 
inspection prior to removal 
 
Pipe flow direction forward in photo 
 

 
  

Photo No: 46 

Photo Date: 2/15/2008 

Orientation: West 

Description: Outfall 53 

 
February 2008 – sediment trap 
inspection prior to removal 
 
Pipe flow direction forward in photo 
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Appendix E 

Completed Sediment Trap Inspection Forms 
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Appendix F 

Scanned Field Notes 
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